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Scientific Information for the Public 


WHEN we published in August a note about the proposal 
to set up an Institute of Scientific Information for the 
benefit of the general public, we said an article on the 
subject was coming from Mr. Ritchie Calder. That article 
is printed in this issue, starting on p. 359. 

Mr. Calder is liberal and catholic in the way he dis- 
tributes his blows to the heart and digs in the ribs. Some 
of them are aimed at us, the Royal Society gets its quota 
and so do scientists in general. Fleet Street is kicked in 
the pants, while the faint glimmer of an evanescent halo 
is handed to radio and film. None of us will be the worse 
for a little good-humoured provocation of this kind. 

It is only where matters of principle are involved that 
we wish to reply to some of Mr. Calder’s remarks. He says 
that the proposal for an Institute of Scientific Information 
is merely illustrative. Ji/lustrative? The report of the 
working party focuses attention on the Institute pro- 
posal and Mr. Calder himself tends to build upon the 
proposal in his article. But if it 7s only illustrative we would 
remind Mr. Calder of the passage in Wells’s The New 
Machiavelli about the schoolmaster who preferred ‘illus- 
trative experiments’. An _ illustrative experiment was 
“simply an arrangement of the apparatus in front of the 
class with nothing whatever by way of material, and the 
Bunsen burner clean and cool, and then a slow luminous 
description of just what you did put in it when you were 
so ill-advised as to carry the affair beyond illustration.” 

This particular experiment has to go a long way beyond 
illustration, and one of its practical aspects is mentioned 
by Mr. Calder. He refers to the need for a collateral 
scientific abstracting service, which would presumably be 
a service established primarily for the benefit of scientists 
but whose value to any Institute or Bureau disseminating 
scientific information among the public is obvious. Such 
a service does not exist at present except as a number of 
fragments which may or may not be capable of integration. 
It may be that Mr. Calder is thinking of two separate 
abstracting services, one for the scientists, and one for the 
publicists. This, we believe, is quite unnecessary; one 
Service could do both jobs, and duplication surely ought to 


The Progress of Science 


be avoided at a time when trained personnel for this kind 
of work are hard to come by and suitable people who 
could be trained to do the job are scarcely more abundant. 

The handbook to the Royal Society Empire Conference 
is suggested as an elementary step in the right direction. 


It should be pointed out, however, that this handbook 


confirms the very point we made in August—that an index 
of all the scientific research in Great Britain, in the Com- 
monwealth and in the world as a whole would be liable 
to consist of little more than a succession of entries of the 
form: Laboratory A: Director, Dr. X; Subjects of Research: 
nuclear physics, magnetic properties of substances, super- 
sonics. Anyone who has ever tried to compile such an 
index will agree with us. It is an easily overlooked truism 
that only the publicist can know what kind of index can 
serve his purpose and he should be consulted early on 
before the practical details of such a scheme are settled. 
We suggested that the Institute project was 25 years 
before its time. We had at the back of our minds that it will 
take 25 years before general education in science will have 
made mass presentation of science at a reasonably intelligent 
level at all possible. At the present moment the level of 
general knowledge about scientific principles and matters 
is not high, and the publicist is always in difficulty because 
the level varies so much from individual to individual. 
Anyone who has had to decide the highest common factor 
of a mixed audience or mixed readership will agree on this 
point. The level of general knowledge is, however, rising, 
though less rapidly and less surely than could be wished, 
and in 25 years’ time not only will the public be easier to 
reach but the publicists, assuming they have spent the inter- 
vening period in keen and critical experiment, will be in a 
position to make the most of the opportunities. To say the 
project is 25 years before its time is not the same thing as 
saying that there is nothing to do in the next 25 years. 
We suggest that there is need to do very much more in 
the next 25 years than was done in the past 300 years. 
We would still like to know more about practical 
aspects of the Institute or Bureau proposal, and we shall 
always be prepared to pass on to our readers any informa- 
tion which the British Association cares to give us about 
the progress that the Institute or Bureau project is making. 
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INSERTING PHOTOGRAPHIC 
PLATE HOLDER IN MICROSCOPE 


Fic. 1.—Normal method of mounting a specimen for 
examination under electron microscope. 
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Electron Microscope Techniques 


THE electron microscope is no longer an interesting toy 
in the hands of the ‘electron optician’ but a well established 
research tool. America has a flourishing Electron Micro- 
scope Society, Holland can boast an Institute devoted to it 
at Delft while in this country a little publicised conference 
on it took place at Cambridge in September. To those 
who have a few thousand pounds to spend, three different 
commercial instruments are available in America, in 
England there is the Metro-Vickers model, and in Holland 
there is a forthcoming Philips instrument, the prototype 
of which was shown at the Cambridge conference. 

After a period of very rapid development the design of 
these instruments has become more or less standardised 
and the gap between actual and theoretical performance 
considerably reduced. In fact, on a few occasions the 
theoretical limits of magnification (about 200,000 times) 
and resolving power (a few Angstrom units) have been 
achieved, although the special efforts necessary have 
shown that there are still many refinements to be made 
before such feats are commonplace. It has, however, 
been possible for the brilliant and cosmopolitan team of 
designers at the R.C.A. to write a comprehensive text- 
book* on this aspect of the subject which will undoubtedly 
be of lasting value. 

On the other hand the techniques for preparing specimens 
for examination are far from being stabilised and many 
striking advances have recently been made in this field. 
The image formed in an electron microscope depends for 
its contrast on the unequal scattering of electrons by 
different parts of the specimen. Biological objects, con- 
sisting mainly of carbon and other light elements, have a 
very low scattering power, often only slightly greater than 
that of the collodion membrane (Fig. 1) on which they are 
supported, so that sharp pictures are difficult to obtain. An 
ingenious method for getting over this difficulty has been 
developed by Dr. Ralph Wyckoff. He mounts his specimen 
on a membrane in the usual way, and then, before placing 
it in the microscope, he deposits a layer of metal a few 
atoms thick on the surface. This metal comes from a 
filament which is heated in a vacuum to produce metallic 
vapour that condenses on the specimen. The layer of metal 
deposited varies in thickness (Fig. 4). The heated filament is 
placed to one side of the specimen, and the atoms which 
make up the metallic vapour stream off it in straight lines 
with the result that excrescences on the surface of the 
specimen cast shadows in the metal layer exactly like 
optical shadows. (An exact analogy is provided in the 
shadow-effect produced by fences and other such obstacles 
in a driving snowstorm.) The metal has high scattering- 
power and when the specimen is placed in the microscope 
extremely good contrast is obtained between shaded and 
unshaded portions of the surface and the resulting micro- 
graph gives a striking impression of relief. 

This technique has even been extended to the photography 
of many large molecules, such as proteins and synthetic 
polymers. A dilute solution of the protein or polymer is 
allowed to evaporate on a very smooth surface, usually 
glass, leaving a few of the molecules scattered about. The 


* Electron Optics and the Electron Microscope, by V. K. 


Zworykin, G. A. Morton, E. G. Ramberg, J. Hillier and A. W. 
Chapman & Hall. $10. 
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Fic. 2.—First of the replica techniques was that 
devised for examining crystal structure in aluminium. 
The surface to be examined is etched to bring the 
crystal faces into sharp relief. It is then oxidised and 
the metal dissolved away to leave a replica of the 
original surface in aluminium oxide. (Courtesy R.C.A.) 


surface is then shadowed with gold; a thin film of collodion 
is spread on top and is then stripped off, taking the gold 
with it. This gives the specimen for microscopical examina- 
tion. (Fig. 5.) 

Another type of problem arises when the electron 
microscope is used to study the crystalline structure of 
metals. With the ordinary microscope crystalline structure 


is revealed when a metallic surface is examined by reflected 
light. This method cannot be used with the electron micro- 
scope. To overcome this difficulty a number of ‘replica’ 
techniques have been developed whereby an impression of 
the metal surface is taken in a more suitable material. One 
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Fig. 3.—Polystyrene-silica replica of a magnesium- 
alloy surface, showing precipitation of manganese. 
Magnification x 5500. (Courtesy R.C.A.) 


of the most successful of these was developed by Heidenriech 
and Peck at the Dow Chemical Company. An. impression 
of the surface of the specimen is taken on a polystyrene 
block by moulding at 400 pounds per square inch and 
130°C. The plastic block is then detached from the metal, 
either by tapping or by dissolving the metal away with a 
Suitable acid. After washing, the block is placed in a 
vacuum chamber and a layer of silica evaporated on to it. 
Unlike the metals evaporated in the shadow-casting 
technique described earlier, the silica spreads over the 
polystyrene forming a layer of constant thickness even 
in the shadows. The polystyrene is then dissolved in a 





Fic. 4 (left)—At the top of the diagram is the surface to be shadowed. Below, a stream of 

metal particles coming in from one side at an angle deposits a metallic layer except where pro- 

jections from the surface cast shadows. Fic. 5 (right.)}—This electron micrograph of giant 

molecules of bushy stunt virus was obtained using the metal-shadowing technique with gold 
vapour falling at an angle of about 15°. 











Fic. 6.—This illustrates the difficulty of interpreting 
electron micrographs. Can you say whether you are 
looking at hollows or mounds? If you think you can, 
turn the picture upside down. The two halves of the 
figure are identical and show the same sand surface 
in which concave depressions have been made. 
(From ** Journal of Applied Physics’’.) 
s 


suitable solvent and the layer of silica, which floats to the 
surface, is collected on the specimen holder. (Fig. 3.) 

The interpretation of electron-micrographs obtained 
by using these methods is not always very straightforward. 
For example, pictures of the same surface obtained by the 
metal-shadowing and the polystyrene-silica techniques 
would not be identical, although when properly inter- 
preted their common origin would be apparent. 

Besides the necessity for understanding the mechanics of 
image formation, the microscopist must also beware of 
optical illusions such as that illustrated in Fig. 6 which 
occur frequently in replica photographs of all kinds. To 
avoid these and other pitfalls the user of the electron 
microscope must still keep in very close touch with the 
physicist who designed his instrument. 


Tycho Brahe (1546-1601) 


THIS year is remarkable for the number of centenaries of 
great astronomers—Piazzi, born August 16, 1746; Bessel, 
died March 17, 1846; Flamsteed, born August 19, 1646; 
and last and greatest of them all, Tycho Brahe, the fourth 
centenary of whose birth occurs on December 14. 
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The lives of Tycho and Flamsteed provide a sharp and 
instructive contrast. Flamsteed’s work was continually 
frustrated by lack of funds. Tycho Brahe was not without 
his troubles in that age when the provision of means to 
do scientific work depended almost entirely on the accident 
of being born rich or on the whim of a favourably inclined 
monarch; but in spite of occasional setbacks, he was lucky 
enough to be provided for the greater part of his life with 
financial and material assistance on an extremely liberal 
scale. 

Being born the son of a nobleman, Tycho had the 
advantage of an education at no less than five universities, 
followed by some years of independent research and a tour 
of some of the main observatories of Europe. After that 
the favour of his monarch gave him unparalleled oppor- 
tunities for research. In 1576 Frederick II of Denmark 
gave him a pension, together with sundry incomes from 
farms and estates and a prebend of Roskilde Cathedral, 
and granted him the Island of Hveen as a site for an 
observatory. There he was able to build the famous 
Uraniborg Observatory and provide it with workshops, a 
chemical laboratory and a printing shop. He was able to 
afford the services of about a dozen assistants and several 
instrument makers. 

Tycho’s good fortune depended solely on Frederick’s 
individual interest, and when that monarch died in 1588 
court feeling turned against him. He was gradually 
deprived of his emoluments and privileges till in 1597 he 
found it necessary to leave Uraniborg. (The observatory 
became derelict and most of the instruments disappeared 
except for a few which were sent on to Tycho at Prague. 
By 1647 it was possible for Gassendi to say, “‘there is in the 
island [of Hveen] a field where Uraniborg was.) He 
spent short periods working in circumstances far less 
favourable in Copenhagen and Hamburg, but in 1599 his 
fortune turned again and the German Emperor, Rudolph 
II, granted him a liberal pension and accommodation 
near Prague, where he continued to work till his death on 
October 24, 1601. 

Tycho’s successes doubtless owed a great deal to this 
copious provision of the material means for research. 
Among them was his deduction that comets and a certain 
nova must lie beyond the sphere of the moon, and there- 
fore that the Aristotelian principle that no change could 
take place outside that sphere was false—a very daring 
assertion for those times, and one that provoked bitter 
controversy. His many radical improvements of instru- 
ments were made possible by the fact that he could employ 
several instrument makers—compare the case of Flamsteed, 
who had to wait for an inheritance on his father’s 
death before he could install an essential instrument in 
Greenwich Observatory. His great observational contribu- 
tions to astronomy—the star catalogue which was the first 
advance in that sphere since Ptolemy, the planetary ob- 
servations which provided the basis of Kepler’s work, and 
the detection of the two inequalities in the moon’s motion 
which are now called variation and annual equation—all 
these depended for their accuracy on the wealth that 
provided the instruments, and for the great number of 
observations on Tycho’s ability toemploy many assistants. 

It took genius to do these things. All the islands, 
pensions and estates that the King of Denmark could 
provide would have made little contribution to science if 
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they had been given to the wrong man. But equally it is 
true that the right man without this help would have 
achieved much less. Flamsteed may perhaps have been as 
great a genius as Tycho, but frustrated at every turn by 
financial stringency his effective work was of a much 
smaller calibre. It would be interesting to study how much 
the progress of early science was retarded by its financial 
dependence on fortune of birth and the whims of the 
‘great’, and thus to discover how much more favourable 
are present conditions. 

The latest issue of Endeavour contains an interesting 
article on Tycho Brahe written by Professor H. Dingle. 


Centenary of two ‘Nitro’ Explosives 


Two events of the greatest military and industrial im- 
portance occurred a hundred years ago—nitro-glycerine 
was discovered in 1846 by Ascanio Sobrero of Turin: 
E. F. Schonbein of Basle, who had prepared nitro-cellulose 
(gun-cotton) in 1845, discovered its explosive properties 
in the following year. 

Both discoveries were the natural outcome of earlier 
experiments by French chemists in the nitration of organic 


substances—particularly those of Pélouze, under whose > 


guidance Sobrero did his earlier work. 

Pélouze succeeded in nitrating cotton and paper to 
obtain a highly inflammable substance. Many chemists 
followed up this work but it was left to Sch6nbein, who 
was interested in what was later called nitrosyl-sulphuric 
acid, to prepare nitro-cellulose. He used a mixture of 
nitric acid and sulphuric acid whereas Pélouze had 
achieved his nitration with strong nitric acid alone. As 
his correspondence with Faraday reveals, SchOnbein was 
at first impressed by the plastic properties of nitro-cellulose 
and by the toughness of his ‘fully nitrated transparent 
paper, but he soon noted the extraordinarily rapid and 
complete combustion of nitro-cellulose and turned his 
attention to its possibilities as an explosive. It proved to 
be far more powerful than gunpowder, but was propor- 
tionately more uncontrollable. Schonbein came to England 
and was closely associated with early attempts at com- 
mercial and military development, taking out a British 
patent for his process. 

Similar developmental work was going on in all the 
major European countries, but a series of disasters brought 
about a general ban on the manufacture of gun-cotton. 
After some years the perseverance of von Lenk in Austria 
reawakened British and French interest in the explosive 
and, although a catastrophe in 1862 caused Austria to 
abandon the project, work continued in this country at 
Waltham Abbey. It was here that Sir Frederick Abel 
succeeded in making a purer gun-cotton, eliminating the 
highly unstable impurities which rendered the cruder 
gun-cotton so unsatisfactory. 

Apart from its restricted use as a vaso-dilator in cases 
of angina pectoris, the even more dangerous nitro-glycerine 
seems to have remained a scientific curiosity until the 
Nobels commenced work on it in Sweden in the early 
1860's. They had appreciated its extraordinary explosive 
Properties but their early attempts at manufacture met with 
a disaster which killed the younger brother, Emil, and 
caused the father, Immanuel Nobel, to suffer a paralytic 
Stroke. Undeterred, Alfred Nobel continued his researches 
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Tycho Brahe, from a portrait in the Royal Observa- 
tory, Edinburgh. 


on a converted barge moored in Malar Lake near Stock- 
holm; this was in 1864 and in the following year the first 
real nitro-glycerine factory in the world began production 
at Winterwik under Nobel’s direction. 

Nobel made four major discoveries in connexion with 
nitro-glycerine. He found that it could be made immeasur- 
ably safer to handle by absorbing it in kieselguhr—a 
light siliceous earth—to form ‘dynamite’. Unlike gun- 
powder, nitro-glycerine is not readily detonated by a 
flame but Nobel discovered that it could be touched off by 
a sensitive explosive such as mercury fulminate. There is a 
legend that, as the result of protecting a cut finger with 
collodion (a nitrated cellulose product), Nobel was led to 
the discovery that nitro-glycerine would dissolve in 
collodion. Collodion is a more active vehicle than the 
inert kieselguhr, and in association with nitro-glycerine it 
forms the most powerful industrial explosive known— 
blasting gelatine. (The blend of collodion and _ nitro- 
glycerine generally used in preparing blasting gelatine is 
a 7%, : 93°, mixture.) 

Nobel's fourth discovery enabled the mititary applica- 
tions of both nitro-glycerine and nitro-cellulose to be 
extended. The combination of these two violent explosives 
was, strangely enough, an explosive whose rate of com- 
bustion could be controlled. Nobel called it ‘ballistite’ 
because of its excellent properties as a propellent. Cordite 
—now the universal projectile propellent—and ‘smokeless 
powder’ for shotgun cartridges are members of the same 
family. 

Compared with uranium 235 and plutonium these pre- 
atomic explosives may seem very small beer, but already 
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THIS ATOMIC AGE 


No other animal in the world takes better care of its 
children than man.—D. C. Peattie in “The Road of 
a Naturalist’’. 

One Nursery School ... was a picture of un- 
happiness. The children looked poorly and uncared 
for, the nose of one was bleeding and she was crying 
with fright, a second was crying with misery and was 
blue with cold. She had been admitted only two 
days before and had for a short time been locked 
into some room and forgotten.—Curtis Report on 
the care of children. 


“It is well known that if you once let the devil into 
the cow-shed, it won’t be long before you find him 
in the farmhouse.”” The Earl of Portsmouth, on 
artificial insemination, at an agricultural brains 
trust organised by the Helston branch of Cornwall 
F.U.—Farmers’ Weekly. 











it appears likely that their industrial use, which so largely 
compensates for their military abuse, will not be paralleled 
by peace-time uses for the atomic explosives. 


Boarding-House for Boffins 


Firms of the genre of The Story of Louis Pasteur, 
Madam Curie, Dr. Ehrlich’s Magic Bullet and The 
First of the Few perform a positive service to science in 
bringing to the man in the street something of the scientific 
approach and the spirit of research. More films of this 
type are needed in our cinemas; films in which the scien- 
tific attitude of mind is faithfully conveyed while the 
inherent romance and drama of research and discovery 
are brought to life. ; 

One had hoped that the Two Cities feature film about 
radar, School for Secrets, would have been of this type. 
Here was abundant material for putting the public in 
touch with a fascinating and dramatic aspect of science in a 
vital wartime role—the Government's foresight in appoint- 
ing the Tizard Committee for the Scientific Survey of Air 
Defence in 1935: Watson-Watt’s early experiments in 
RDF: the small body of scientists at Bawdsey, out of 
which grew the Telecommunications Research Establish- 
ment, a great research organisation of over a thousand 
workers recruited from every branch of science; the way in 
which these workers responded to specific strategic and 
tactical demands made by the war, and their foresight in 
anticipating many of these demands; their adaptability, 
particularly in view of the vital need for quick results, 
which meant that the best, even the second best, would 
come too late; possibly also a simple enunciation of the 
radar principle, to be followed up by description of its 
many fertile branchings into every field of warfare. 

Viewed from this angle, School for Secrets is extremely 
disappointing. The film concerns itself with the antics and 
eccentricities of five scientists; these men alone are seem- 
ingly the brains behind radar from start to finish, and with 
one exception we are given no hint of the hundreds of 


December, 1946 DISCOVERY 


research workers engaged on radar problems—there are 
no shots of laboratories or of the great mass of younger 
scientists involved. On the contrary, the Big Five produce 
completed major devices like Gee and H2S straight out of 
the hat, without any apparent preparation. 

What is more important, however, is the rather flippant 
way in which the scientific mind and approach have been 
misrepresented. The Big Five are all exaggerated charac- 
ters, caricatures of scientists. They are brilliant, cranky and 
downright bigoted; right at the beginning they arechristened 
‘Boftins’—a term derived by crossing ‘Puffin’ (a bird witha 
mournful cry) with ‘Baffin’ (an obsolete type of R.A.F. 
aircraft). True this name was commonly used by the 
Services when speaking of civilian scientists; but why 
use it to create in the audience an attitude of ridicule 
towards men of science? It is in this rather facetious vein 
that the scientists are treated throughout the film. 

Shortly after the outbreak of war the Big Five with their 
wives find themselves in a boarding-house in the Midland 
town of Kippenhampton, where the college has been taken 
over for their researches. It is against the background of 
this boarding-house with its garrulous, inquisitive landlady, 
rather than one of laboratories and research, that the 
story of the scientists develops. Numerous inconse- 
quential little incidents occur here, most of them amusing. 
Many are the sententious philosophisings uttered by the 
Big Five; but no serious attempt is made to put across the 
patience and singlemindedness of the scientist. 

Not only does the film belittle scientists, however; there 
iS no continuity (and little respect for historical sequence) 
in the radar story itself. No one unfamiliar with the 
subject would guess that there was a common principle 
underlying the five major radar systems appearing in the 
film. Perhaps this is one reason for its shapelessness. 

Nevertheless the film has one or two outstanding 
sequences. Of these the best is an authentic and genuinely 
exciting one in which a ‘Boffin’ responsible for Al goes 
up as operator in a Beaufighter on a night interception, 
while his colleague watches breathlessly with the Ground 
Control crew at the GCI station which ts vectoring the 
fighter into the German raider’s vicinity. Here for once 
the film captures the atmosphere of reality. 

Particularly good are the cathode-ray tube displays. 
This is especially noteworthy in the case of the H2S display: 
motion-picture photography here offers great technical 
difficulties due to the comparatively low illumination-level 
of the afterglow in which the radar ‘map’ is painted. In 
the scenes in the film, we see not only a faithfully repro- 
duced cathode-ray tube display but also its immediate 
surroundings—the interior of a Halifax with two people 
performing actions in the foreground—fully and correctly 
lit. This has been effected by normal studio back-projec- 
tion technique, but the results deserve mention for the skill 
with which they have been carried out. In general, too, 
technical accuracy on small points of radar detail is good 
throughout. 

But these good features serve merely to emphasise by 
contrast the film’s shortcomings. A great opportunity has 
been missed to put on the screen something of the spirit of 
science in one of its most remarkable achievements of the 
present era. 

After seeing School for Secrets we await with trepidation 
a Marx Brothers’ film about the atomic bomb. 
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Mr. Ritchie Calder is well known to readers as the science 
editor of the News Chronicle. He was formerly science corres- 
pondent of the Daily Herald, leaving that paper to work for the 
Political Intelligence Department of the Foreign Office during 
the war. For his work with the P.I.D. he received the C.B.E. 
in 1945. He is a member of the British Association’s Council. 


An Institute of Scientific Information 





RITCHIE CALDER, C.B.E. 


So far from being twenty-five years before its time as the 
editorial in DISCOVER Y suggested, the proposed Institute 
of Scientific Information is 300 years overdue. If Jan 
Comenius had had his way London would have had a 
world-bourse of scientific knowledge in 1642. The Royal 
Chelsea Hospital would have housed his pansophicon, or 
universal college, instead of the picturesque army pen- 
sioners, survivors of wars his great idea might have helped 
to avoid. 

This gratuitous piece of erudition is thrown in merely to 
show that I regard an Institute of Scientific Information as 
having a deeper significance than merely issuing hand-outs 
to my colleagues of the Press or, as the editorial suggested, 
acting as P.R.O. for Science. It is part of a wider purpose 
of seeing that scientific ideas are assembled and made 
available to those who are concerned to use them for the 
benefit of mankind. 

Moreover, the experience of Comenius is a salutary 
reminder to us all. The Czech educator, fugitive from the 
political and religious persecution of his time, came to 
London to promote his concept, based on Bacon’s ‘House 
of Solomon’ in New Atlantis, of a universal college 
where the wise men of the world would forgather to study 
the natural sciences and spread the knowledge of them 
throughout the world. He was so far successful that the 
theological college, founded by James I at Chelsea, was 
earmarked for his pansophicon and a Bill to establish it 
was before the Long Parliament when the Civil War 
broke out in 1642. King Charles I lost his head and 
Comenius lost his college. 

Three hundred years later, on September 1, 1939, the 
British Association was holding its annual meeting in 
Dundee. One of the items to be discussed was a proposal 
for the establishment of an Institute of Scientific Informa- 
tion. It was something wider than the project we are now 
examining. It conceived a regional clearing-house in 
London, with national bureaux in the various countries of 
Western Europe—part of the ‘World Brain’ which 
H. G. Wells had proposed five years before. Dr. Julian 
Huxley had canvassed the scheme pretty thoroughly and 
there were prospects of substantial funds to finance it. 
The item, however, was never reached. On that morning 
instructions were issued that the conference had to be 
abandoned and the institutions evacuated. Scientists 
were ordered to action stations. Foreign delegates 
hastily packed their bags—some of them to catch the ill- 
fated Athenia. And the frustrated ghost of Comenius 


walked again... . 

Against the background of pansophy and the skyscraper 
proportions of Wells’s ‘World Brain’ or even the project 
of 1939, the Institute or Bureau, on which the British 


Association is now working, may seem to have shrunk to 
the utilitarian modesty of a ‘prefab’. Indeed I would 
have thought that it would have been criticised on that 
score rather than with being over ambitious and in advance 
of its times. 

But those of us who have been working on it, either 
on the working. party of the Royal Society or on the sub- 
committee of the British Association have had to look at it 
in the light of new factors. 

For one thing, UNESCO has become the legitimate heir 
of Comenius. The Institute, which we regarded as a germ 
cell in 1939, has become a neuron. The programme of 
UNESCO in its wider activities embraces, and modifies, 
many of the potentialities of the scheme Huxley so actively 
promoted then. In the interval, Dr. Joseph Needham, 
now in charge of the scientific side of UNESCO, produced 
detailed and comprehensive proposals, which amplified and 
extended on a world scale functions which we had limited 
to nearer horizons. There will be regional offices of 
UNESCO, concerned with all its activities. Any scheme 
which is now considered must fit into the ‘plumbing 
system’ of the edifice UNESCO is trying to create. 

Furthermore the ‘climate’ is different today. Before 
the war we were trying to convince people (scientists 
included) that the general public, for its own sake as well 
as for the healthy advancement of Science, must be 
properly instructed. Nobody, except a few scientific 
troglodytes, needs conversion now. The atom bomb, 
etc., etc., etc., etc., have created an embarassing interest 
in, and concern about, Science. Scientists are being called 
to account—and to accountancy! They are making claims 
on public funds on a scale undreamt of before the war. 
They want it both ways: they want unlimited public funds 
and they want unlimited freedom of action; they want 
Exchequer grants and at the same time—dquite rightly — 
they want pure research unfettered; they want ‘freedom 
within the contract’. But Jan Comenius lost his panso- 
phicon and Charles I lost his head because Parliament 
insisted in having a say in how public money was spent; 
George III lost the American colonies and Britain lost the 
atomic bomb, because the colonists insisted on ‘No 
taxation without representation’. The public, in a_demo- 
cracy, is not going to assign, indefinitely, money for 
Science and, least of all, to sign blank cheques for pure 
research unless they have confidence in the scientists who 
are spending the money. In other words, they have to 
know what it is all about and to understand the purpose, 
if not the details, of Science. That means a great deal more 
information about what is happening in Science and how 
scientists set about their jobs. 

Scientists now seem to realise this. The Royal Society 
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(itself part of the legacy of Comenius) has never, in its 
august past, shown conspicuous concern about the general 
public. It has tended to disdain the common herd and 
has despised ‘vulgarisation’ (in the French sense) even to 
the extent of denying H. G. Wells, the greatest of all 
vulgarisateurs, the only honour which he ever wanted—a 
Fellowship of the Royal. So I commend to you the report 
of the Royal Society Working Party on Dissemination not 
as a blue-print but as an example of the new attitude of 
the Royal Society. The creation of the working party was 
more significant even than the report it produced. As one 
who had a collective responsibility for that report, I do not 
admit the charge of inconsistencies, but even if they 
exist, they are quite irrelevant to the real issues. The report 
was a recognition and an analysis of the need for dis- 
semination. The suggestion of an Institute was, for the 
purpose of the report, merely illustrative. 

In origin, the question of dissemination was almost a 
side-issue of the Royal Society Empire Conference. Almost 
immediately it became a major issue. When the working 
party started work it became obvious that the problem 
divided itself into two—dissemination within Science and 
dissemination outwards. In 1939, the proposed Institute 
had compassed both. 

On dissemination within Science: Science has become at 
once so wide, so specialised and so diversified that zones 
of ignorance separate the branches of Science themselves. 
The ‘slang’ of one branch is unintelligible to another. 
The outpourings are such a spate—over 40,000 scientific 
publications a year—that a T.V.A. for Science is necessary. 
Consequently, the first half of the problem was an ‘irriga- 
tion scheme’ to canalise scientific information within 
Science itself. The delegates of the Empire Scientific 
Conference were insistent on the need for an abstracting, 
selecting and reviewing service which would see that the 
relevant information was appropriately available to 
scientific workers. Such a service is the domestic affair of 
Science but it is so much an indispensable part of the 
equipment of official, as well as academic scientists, that 
it should be properly subsidised from public funds. So 
much for dissemination within Science. 


Science for the Citizen 


On dissemination outwards from Science: How is the 
public to be kept properly informed through what are 
(shudderingly) called ‘the mass-media’—Press, radio, 
films and exhibitions? How are the facts and spirit of 
‘Science to be ‘got across’? On examination, the Royal 
Society rightly decided that this was the proper concern 
of the British Association. 

That was the purpose of the foundation of the British 
Association 115 years ago. Whereas the Royal Society 
by intellectual inbreeding became highly selective and the 
Royal Institution, with a discriminating membership, 
catered for the ‘fellow-travellers’ or ‘crypto-scientists’, 
the British Association carried Science into the market- 
place. In the leisurely and spacious days, when Science 
cantered along, the scientific festival which the British 
Association organised and carried into the provinces 
once a year was adequate. When Science began to gallop 
and began to stampede society, the once-a-year was not 
enough and, throughout the ‘thirties, the demand grew 
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for a more elastic organisation: and something more 
closely identified with the social problems Science was 
creating. That led to the setting up of the British Associa- 
tion’s Division of Social and International Relations, 
which had authority to hold meetings at any place and at 
any time on current issues. The Division has done a good 
job. The conferences which it organised during and since 
the war, notably the outstandingly successful ‘Science and 
World Order’ meeting in 1941, kept the British Association 
and its objectives alive when the annual meeting itself went 
into recess for seven years. When Science was finally 
fitted with jet and rocket propulsion, the tempo of the 
British Association had to be adjusted accordingly. 

Even if the issue had not been raised by the Royal 
Society and the Empire Conference, the British Associa- 
tion would, in terms of its own charter, have had to 
consider how to convert its activities to the mass-media, 
to the new ‘platform’ of Science. 

The British Association is now considering the mechanics 
and the ways and means of the project. It is not committed 
to anything which that working party put forward, although 
it will give full consideration to what was a very thorough 
job of work. It is considering what still remains relevant 
of the 1939 project and is relating it to the wider problems 
of British Association organisation and reform. I cannot 
commit my colleagues in advance but I think it is fair 
to give some indication of the lines along which we are 
thinking. 


Problem of Finance 


The major problem is, as always, finance. If money was 
no object, we could, I assure you, produce a most compre- 
hensive and imaginative scheme but, as it is, even the 
objectives have to be limited by possible expenditure. The 
fairly lavish finances which were in prospect in 1939 have 
been diverted by the interested Foundations to more 
urgent tasks, arising from the war. We shall have to 
start de novo to raise funds and, from long experience of 
my industry, I have no illusions that the newspapers, as 
a business transaction, will subscribe heavily, even although 
we are aiming at providing them with facilities. There is 
no British ‘Scripps-Howard Trust’ in prospect whereby 
a British newspaper proprietor would heavily endow a 
non-profit-making ‘Science News Service’. Indeed, in 
terms of current newspaper economics it would be a 
certain loss-making service. Whereas the American 
Science News Service has a potential range of about 
2000 newspaper customers from which to recover syndica- 
tion fees, I reckon an unenthusiastic twenty in_ this 
country. It may be possible to obtain ex gratia grants 
from the more enlightened newspapers but I do not see 
them buying a service until that service has proved its 
indispensable worth. And, however worthy, it will not be 
indispensable in news-room terms for a long time to come. 
On the other hand, it does not come within the economics 
of the learned societies to endow such a project, although 
they eventually become beneficiaries of it through the 
increased interest in their activities and through the 
stimulus it will give to the aggrandisement of their own 
finances. 

I believe that a very good case can be made out 
for a Government grant on the physical side of such an 
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Institute—accommodation, equipment and so on. Itisa 
matter of public and official interest that there should be 
such a centre. It can be a focal point for activities of 
many Government departments but it can also be the 
British centre for dissemination through mass-media which 
is one of the charges of UNESCO and I believe I am right 
in saying that governments can contribute in kind as an 
offset to their financial contributions to United Nations’ 
organisations. 

For the rest, it will have to rely on the creation of a con- 
siderable trust fund and we have in mind quite ambitious, 
hopeful and appropriate ways of raising such a fund. 

As to the scope of such an Institute, bear in mind that 
it will have call on (we expect) a collateral scientific 
abstracting and selecting service, which in 1939 we 
regarded as one of the heaviest financial commitments. 
It will have call on the considerably expanded activities 
of the Government Departments and it will act as the 
rationalising agency and will fertilise and cross-fertilise 
existing institutions. It should be able to divide work in 
the medical field with the British Medical Association 
which is proposing to do much the same thing in terms of 
medical practice. The first thing to be done is to survey 
the field, link up with what exists and provide facilities 
where there is a gap. 

One elementary step is to develop the promising (but 
uneven, because of shortage of time) handbook of the 
Royal Society Empire Conference which, for the first time, 
really catalogued the researches going on in this country. 
Another is to provide a calendar of scientific events 
throughout the year and an index of scientific literature. 

But its dynamic contribution will be, in the first instance, 
to mobilise a really effective panel, wide and compre- 
hensive, of scientists in all fields who will be prepared to 
put themselves ‘on call’, to advise and correct and, on 
occasion, to provide actual material. This would be in 
addition to the small group, or board, of men of scientific 
integrity and standing who would form a genuine cross- 
section of Science and would know the fields to be explored 
and tilled. The guiding committee will have to include 
the ‘customers’ as well. 

There is at present no intention of converting it into 
a Science News Service, with the very considerable editorial 
staff which that demands. For one thing, the expense, 
without much hope of recovery would be prohibitive if the 
job is to be well done—and if it is not, it is better left 
undone. Secondly, the national dailies and the big pro- 
vincial newspapers are in such close competition that they 
prefer to use their initiative and tend to discard or ‘play 
down’ what is machine made and what they have to share 
with others. Thirdly, I do not want to see anything which 
will discourage newspapers from taking Science seriously 
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and really developing scientific journalism. A Science 
News Service may—I might even say, will—come when its 
value is properly appreciated. 

At the outset, however, the idea will be to provide 
facilities, encourage initiative and above all foster facts 
and sound Science by putting those who genuinely want 
information in touch with the experts. It will not act the 
pundit itself—that is dangerous—but will establish contact 
not only with the expert but with a second opinion. For 
all of us know that scientists are human and while one may 
write-off a new discovery because it cuts across precon- 
ceptions, another may see its possibilities; and a balance 
has to be struck. ‘Hand-outs’ will, as I see it, be 
restricted to making material available either when asked 
for (either by, say, the lecturer who is going to make the 
announcement or the journalist, broadcaster or film- 
expert who wants it), or to drawing attention to things 
which might be worth ‘covering’. ‘Spot advice’ should be 
confined to recommending the expert or by reference to 
sources Or source-materials. 

It may on occasion promote things where there is an 
obvious lack or an inarticulate demand. It may act as the 
agent when articles are required or where broadcasting 
programmes have to be assembled or film scripts prepared 
by acting as go-between with the best experts (who are not 
always the obvious ones). 

But I want to emphasise that while we are inclined to 
be preoccupied by the Press considerations, because the 
Press has been the worst offender in the past, a pre- 
ponderant part of the work may well be with broad- 
casting and films. All of us are concerned to see that 
Science gets ‘fair-dos’ on these media. And there is an 
enormous amount that can be done through exhibitions 
and organisations. 

Frankly, I do not give a damn how my colleagues of 
the Press get their material—I have been in the smash 
and grab of Fleet Street for 20 years and have never 
expected anyone to do my job for me—but I happen, by 
conversion, to believe that Science is something more than 
competing headlines and that its social consequences are 
SO great that the public must be properly enlightened and 
accurately informed. If facilities are available for ensuring 
that, at least the newspapers will not have the alibi for 
misrepresentation. I came to terms with the scientists long 
ago. The facts are their concern: the treatment is mine. 
I do not tell them how to conduct their researches and I 
will not allow them to tell me how to write my articles. 
Maybe we can evolve a generation of journalist-scientists 
or scientist-journalists. Meantime, we want a bridge. 

But as I said before the Institute is only part of a pattern, 
related to UNESCO but also related to necessary reforms 
and developments in the British Association. 





Imperial Chemical Industries and the Calico Printers’ Association announce that a new 


truly synthetic textile fibre is now under investigation in I.C.I.’s laboratories. 


This new 


fibre is produced from a polyester derived essentially from terephthalic acid and ethylene 


glycol. 


Known as Terylene, it is the result of research work initiated by the Calico Printers’ 


Association, and carried out in their laboratories by Mr. J. R. Whinfield, assisted by Dr. 
J. T. Dickson and others. The qualities of the polyester, and its potential value for fibre- 


making, were recognised by the C.P.A., 
out by them. 


and patents covering the inventions were taken 


Exceedingly fine filaments can be made from Terylene as well as heavy coarse fila- 


ments, giving a wide potential range in handle, texture and types of fabrics. 


It can be 


expected that, later, Terylene will also be available in forms other than fibres such as 
monofilla, film, extruded sections and moulding powders. 
preliminary stage in the laboratory. 


So far the development is in a 
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Fic. 1.—The photograph shows a WAC CORPORAL rocket; this is capable of reaching a height of 
230.000 feet and was developed for the U.S. Army in the jet-propulsion laboratories of the California 
Institute of Technology. 
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Power Plants for High-Speed Flight 





T. NONWEILER, B.Sc. 


THE attainment of high speeds and high altitudes with 
aircraft and guided missiles has necessitated the develop- 
ment of new systems of propulsion. Propeller-driven 
aircraft are handicapped by the changes in air flow associ- 
ated with velocities near that of sound, and by the loss in 
propeller efficiency at high altitudes. Jet propulsion is the 
obvious alternative; the gas-turbine engine has been used 
here with great success. The record-breaking Gloster 
Meteor aircraft has achieved speeds in level flight of over 
80°%% of the speed of sound, and designers are looking 
ahead to the possibilities of utilising the gas-turbine engine 
on aircraft whose speeds will exceed that of sound. Into 
this revolutionary field of research come two new systems 
of jet propulsion which, owing to their peculiar perform- 
ance characteristics, are particularly suitable for the 
attainment of high speeds—the rocket and the athodyd. 

The rocket engine is probably already familiar to a 
number of readers. However, there are a number of 
different types of rocket power-plant and these may be 
summarised as follows: 


1. Systems using a single fuel: 

(a) Those in which this fuel is in solid or powdered 
form. Fireworks fall into this category, as do 
most of the rocket-propelled anti-aircraft projec- 
tiles used in this country during the blitz. Other 
well-known examples are the American ‘Bazooka’ 
weapon, and the rockets used for attacking 
tanks by such aircraft as the Hawker Typhoon. 

(a) Those in which the fuel is in liquid form. This 
system has found no great practical application, 
chiefly owing to the danger inherent in the in- 
stability of such fuels. 

2. Systems using two separate liquid fuels. These are 
the systems in which we are most interested from the 
point of view of aircraft propulsion. They differ 
widely in the types of fuel they use, but more specifi- 
cally in the method by which the two fuels are led into 
the combustion chamber where they are mixed and 
burnt. ' 
(a) Fuel fed by tank pressurisation. In this case the 

fuels are forced out of the tanks and along the 

pipe lines to the combustion chamber by the 
pressure exerted on the inside of the fuel tanks by 
highly compressed air (or sometimes nitrogen). 

The compressed gas is allowed to flow from a 

bottle into the fuel tanks and in expanding 

ejects the fuel. (Fig. 2.) 

Fuel fed by auxiliary pump. Here we use a pump 

to force out the liquid from the tanks. This is 

better suited to power plants of long endurance, 
as the rate of fuel supply may be easily regulated 

by controlling the working of the pump. (Fig. 3.) 

The mechanism governing the action of the pump 

is of interest, and will be dealt with later. 


(b 


— 


Of the two fuels used in these engines one is called an 
‘oxidiser’; this is simply a liquid containing a high pro- 
Portion of oxygen: those commonly used are hydrogen 


peroxide, nitric acid or oxygen in its liquid form at a 
temperature of about —300°F. The other is a ‘fuel’, 
pure and simple. 

Oxygen is a necessary agent for combustion and the rocket 
carries its own supply, whereas all other types of engine 
employing combustion use the oxygen present in the air. 

In order to obtain high powers from this type of rocket, 
it is necessary to feed the two liquids into the combustion 
chamber, by either of the means mentioned above, at a 
very high pressure. When mixed they spontaneously 
react with the release of great amounts of heat, the resulting 
hot gases forming the exhaust or jet. By suitab!y adjusting 
the shape of the exit nozzle it is possible to make the jet 
gases flow out at a very high velocity, whence a force is 
obtained in the direction opposite to their motion by the 
usual principles of reaction propulsion. (A _ typical 
example of a combustion reaction is provided by a system 
in which liquid oxygen is one fuel, and liquid hydrogen the 
other. On mixing they unite to form steam, at a very 
high temperature.) 

The auxiliary fuel-pumping system, used to feed the 
fuels into the tank, consists of a small turbine driven by 
steam, generated by the passage of a small quantity of the 
oxidiser over a solid catalyst, in turn driving a compressor. 
(See Fig. 3.) 
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Fic. 2.—Lay-out of bi-fuel rocket, showing oxidiser 

and second fuel forced into the combustion chamber 

by the action of the inert compressed gas. The valves 
in the circuit act as throttles. 
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Fic. 3.—Lay-out of a bi-fuel rocket with auxiliary 

pumping mechanism. The reaction of the oxidising 

fuel with the catalyst produces steam, which drives 

a turbine and this pumps the remaining oxidiser and 

the second fuel into the combustion chamber where 
the mixture is burnt. 
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Fic. 4.—A side view of the Me 163B rocket power-unit. The total length of the unit is 8 feet, and its 
complete weight 400 lb. The combustion chamber and exhaust nozzle are on the ieft; the canister on 
the top of the main assembly is the steam generator used to pump the fuels. (Crown copyright reserved.) 


For instance, if one passes hydrogen peroxide over 
stones impregnated with manganese dioxide, it breaks 
down into steam and oxygen with the release of a large 
amount of heat. The resulting jet of gases, whose tempera- 
ture is about 400 C., is directed on to the vanes of the 
turbine. 


The Me 163 


It is interesting that one of the first piloted rocket 
aircraft to fly, the German Me 163A, used this reaction to 
obtain jet thrust as well as to perform the fuel-pumping 
operation. This is an example of the single liquid-fuel 
rocket system. 

The 163A was followed by the 163B, an interceptor 
aircraft put into operation shortly before the end of the 
war. This latter had a more elaborate system of propulsion 
using two fuels, with an auxiliary turbine pumping system 
of the type already mentioned. The power plant was 
designed by the Walter Werke at Kiel and, in common 
with most of the rockets devised by this firm, used hydrogen 
peroxide as the oxygen carrier. (Figs. 4 & 5.) 

It is important to realise that hydrogen peroxide in its 
ordinary commercial form is not a suitable rocket fuel. 
Chemists rarely supply it in concentrations greater than 
20°., whereas a strength four times this value is necessary 
for rocket purposes. 

Early research had indicated that spontaneous detonation 
was unlikely to occur with concentrations below 85%, 
so that hydrogen peroxide was manufactured in the 
80°, concentrated form. (It is interesting to note that the 
cost of production, including all processing and delivery, 
was roughly one shilling per pound of fluid.) 

As a liquid at this strength, hydrogen peroxide is corro- 
sive and care has to be taken to avoid its unintentional 
contact with any catalytic or organic material, or with the 
skin, as it can inflict severe blistering and irritation. 
(When handling it protective clothing has to be worn, 
and great care taken not to spill the smallest drop, or allow 
any dirt to come into contact with the fluid.) In its highly 
concentrated form it tends to be unstable, and to prevent 
too rapid a decomposition during storage, a stabiliser has 
to be added, usually in the form of phosphoric acid. 


Likewise, great care must be taken in the selection of 
materials for the various components of the motor and 
aircraft, with which the fuel may come in contact. Suit- 
able materials include aluminium, 18°, chromium and 
8°. nickel steels, low alloy steels with surface protection, 
and polyvinyl plastics. For the decomposed vapour low- 
grade steels suffice, provided they have an adequate 
coating of zinc. 

Other precautions are necessary to counter the behaviour 
of the fuel under high accelerations. Many of the Me 163 
aircraft exploded on landing if the touchdown was heavy, 
and it was some time before it was realised that this was 
due to the detonation of the residue of the hydrogen 
peroxide in the tanks. These accidents were aggravated 
on this aircraft by the use of landing-skids without suit- 
able shock absorbers. However, the danger may be simply 
overcome by jettisoning all the fuel before landing. 

As the second fuel, a mixture was used containing 57% 
methyl alcohol, 30°, hydrazine hydrate (to promote auto- 
ignition and smooth combustion) and 13° water. In 
order to ensure the decomposition of the hydrogen 
peroxide when injected with this fuel, the latter is catalysed 
by the addition of a small amount of copper salt solution. 

The chemically correct ratio of this fuel to the hydrogen 
peroxide is approximately 3 : | by weight. On mixing, the 
fuels yield a reaction temperature rise of nearly 2000 C., 
releasing heat at the rate of 1430 c.h.u.* per Ib. mixture. 
The products of combustion are roughly 75 °% superheated 
steam, 20% carbon dioxide and 5% nitrogen. 

The pressure inside the combustion chamber of the 
Walter unit is equal to 20 atmospheres (nearly 300 Ib. 
per square foot) and the exhaust velocity of the gases 
out of the jet can be as high as 4500 m.p.h. Rocket 
enthusiasts have a language of their own for assessing the 
performance of their engines: the ratio—thrust developed 
rate of fuel consumption—which has the dimensions 

pounds force 
pounds of fuel per second 
the engine. An interesting problem in elementary mechanics 
is to show that the specific impulse is also equal to the value 


is termed the specific impulse of 


*A centigrade heat unit (c.h.u.) is the amount of heat needed 


to raise the temperature of | lb. of water 1°C., at normal pressurés| 


and temperatures. 
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of the velocity of the jet divided by g, where ‘g’ is the 
gravitational constant. Thus the theoretical value of the 
specific impulse in the case of the Walter unit described 
above is 209 seconds. Actually a figure of 185 seconds 
is the largest achieved in practice when account is taken 
of the oxidiser used to drive the pumping system. 

The value of the specific impulse depends on four 
factors: firstly, the pressure at which the fuels are injected 
into the combustion chamber—the greater this pressure, 
the greater the speed at which the hot gases are expelled 
down the jet; secondly, the temperature at which the gases 
burn, though here we run into trouble with the metal- 
lurgists if we try to increase this too much; thirdly, the 
molecular weight of the gases produced—the smaller the 
better; and lastly, the ration of the specific heats of these 
gases. 

Since it is desirable to make the molecular weight of 
the expelled gases as low as possible, this immediately 
gives us an indication. of what kind of fuels are most 
suitable for rocket work. Evidently, the simple hydrogen- 
oxygen reaction would be best, judged entirely on this 
basis. However, hydrogen, even in its liquid form, has a 
very low density; the extra tankage required to hold this 
fuel would mean extra structural weight. To avoid this, 
fuels such as alcohol are commonly used instead. 


A Characteristic of Rocket-propulsion 


To return to our discussion of the Me 163, it may be 
mentioned that the complete weight of the rocket engine 
as installed in the aircraft is only 400 Ilb., whereas the 
thrust it develops is about 3750 lb. However, to provide 
for a duration in powered flight of four minutes at full 
thrust, 4500 Ib. of fuel is needed—half of the aircraft’s 
weight. Thus although the weight of the engine itself is 
very small, the fuel weight is very large. This is charac- 
teristic of rocket-propelled aircraft: the fuel weight is large 
because the rocket has to carry its own supply of oxygen. 

It is unfortunate that all forms of jet propulsion have 
their performances quoted in terms of ‘thrust’, as the 
term is unfamiliar to those of us who have had to deal 
with internal-combustion engines and can better appreciate 
the meaning of ‘horse-power’. However, it may be that 
one day ‘jet propulsion’ will be so much an everyday 
word that we shall think more in terms of ‘thrust’ or 
‘force’ than ‘horse-power’. There is, of course, a rela- 
tion connecting the two terms, which depends on the speed 
at which the aircraft is going. Thus the Me 163 rocket 
unit developing 3750 Ib. thrust develops an equivalent of 
only 1000 h.p. at 100 m.p.h., but as much as 5000 h.p. at 
500 m.p.h. The equivalent horse-power of a constant 
thrust increases proportionally to the speed. 

Scientists use an equally unfamiliar terminology for 
the measurement of speed in high-speed flight. As we 


have already suggested, the speed of sound is an important’ 


milestone in the measurement of speed: some of the effects 
of flying at speeds near that of sound were explained in an 
article by J. Black on ‘‘Problems of High-Speed Flight’’ 
(Discovery, July 1945). In order to understand how near 
we are to speed of sound, we use the so-called ‘Mach 
Number’, which we define as the ratio of the aircraft speed 
to the speed of sound. This is convenient since the speed 
of sound varies according to the height at which we fly; its 
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Fic. 5.—The German Me 163B rocket-propelled inter- 


This overhead view shows the swept-back 
wings of this tail-less design. 


ceptor. 


value at sea-level is about 760 m.p.h., but in the cold air of 
the stratosphere it is only 660 m.p.h. 

The thrust developed by the Me 163 engine would be 
capable of giving the aircraft phenomenally high speeds at 
high altitudes; however, aerodynamic considerations limit 
the speed of the aircraft to 0-8 of that of sound. Above 
a Mach Number of 0-8, severe instability sets in which 
causes the aircraft to nose-dive—a phenomenon which 
resulted in a very high accident rate during the initial 
flight tests. The trouble is due to the existence of regions 
of air flow around the wing where the air is accelerated to 
supersonic velocities. It could only be cured by making 
the wings very much thinner. 

Thus full thrust was rarely needed in flight. The thrust 
could be diminished by reducing the fuel flow, but this 
implied working below the designed conditions of the 
engine at the expense of the efficiency. Accordingly, later 
versions of this fighter employed a rocket unit with a small 
second nozzle designed to provide a thrust of only 700 Ib. 

The tactics adopted by these fighters were largely 
influenced by their short duration in powered flight. 
Aided by a very high rate of climb—over 10,000 ft. per 
minute—only short warning of approaching formations 
was necessary. At interception height the aircraft glided 
until an opportunity for interception was presented; this 
was made under power—as was the consequent break- 
away. Various photo-electric firing devices were used with 
some degree of success as the high-approach speeds ren- 
dered normal aiming methods rather inaccurate. Owing 
to lack of fuel the return to base was usually made in a 
glide. and this often resulted in a number of casualties. 

The Germans had many other designs for rocket-pro- 
pelled interceptors on the drawing-board. All had top 
speeds of the order of 600 m.p.h. and rates of climb as 
high as 30,000 ft. per minute—about five times that of 
normal fighters. Some were designed to take off vertically, 
thus avoiding the abnormally high horizontal take-off speed 
required by heavily laden aircraft with high wing-loadings. 
The consequent elimination of extra weight and drag 
due to a larger wing area enabled more fuel to be carried. 


[Cont. on p. 384 





OPENCAST MINING IN GREAT BRITAIN: | 


Outcrop Ironstone 





W. D. EVANS, Ph.D., M.Sc., A. Inst. M.M. 


‘“OPENCAST MINING’ is One of the many technical terms 
which have become familiar to the public during the war. 
Although not a new method of working minerals in this 
country, it has acquired wide publicity during recent years 
through its application to the working of near-surface 
seams of coal. As early as 1895, mechanical excavators 
were introduced into the hand-worked ironstone pits of 
the East Midlands; and long experience has since resulted 
in the development of large pits worked exclusively by 
mechanised opencast methods. 

In contrast to underground mining, the opencast 
method allows of the winning of materials from open pits 
formed by the removal of the cover-rocks—or over- 
burden—trom the desired deposit. With ironstone, or 
coal, it is usual to begin working at, or near, the outcrop 
of the mineral, which is removed strip by strip when 
bared of overburden. To achieve success in this form of 
mining, a well-established cycle of operations must be 
devised so that the excavated overburden is deposited 
rhythmically into the areas from which the mineral deposit 
has been removed, so avoiding discontinuity in the steady 
advance of the working face. In many places insufficient 
exploration of the geological structure of the site will lead 
to a breakdown in the smooth working of the pit, for the 
mineral deposit is often dislocated by faults and affected 
by folds. If these are not located beforehand, and accounted 
for in the design of the opencast operation, the layout of 
the workings has to be seriously altered, since any sudden 
change in the level of the deposit will hinder the advance 
of the heavy mechanical excavators employed in this type 
of mining. 


Opencast Ironstone °* 


Beds of low-grade ironstone of Jurassic age occur on 
several horizons associated with clays, shales, sands and 
limestones throughout the East Midlands. In ascending 
stratigraphical order (see Fig. 1) they are usually referred 
to as the Frodingham Ironstone, the Marlstone Ironstone 
and the Northampton Sand Ironstone. 

The Frodingham Ironstone is restricted to the neigh- 
bourhood of Scunthorpe, N. Lincolnshire, where it 
occurs in clays and shales of Lower Lias age. Extending for 
over seven miles south of the Humber, it varies in thickness 


from 32 feet in the centre of the field to 5 feet in the north 
and south. The ore-bed dips gently eastwards at about 
1-3 degrees, and is rarely dislocated by faults or affected by 
folds. Consequently, a broad outcrop of this ironstone, often 
two miles across, extends north and south of Scunthorpe; 
but in many places this outcropping ironstone is concealed 
by unconformable deposits of glacial sands and gravels, 
and blown sand. These deposits are rarely thick, so that 
the ironstone is worked over large parts of the Scunthorpe 
district. 

The Marlstone Ironstone occupies a well-defined posi- 
tion at the top of the clays of the Middle Lias. It is not 
everywhere of workable quality, but in parts of Lincoln- 
shire and Leicestershire it varies from 7 to 12 feet thick. 
Throughout Northamptonshire the ore-bed is about 6 feet 
thick, but it increases to as much as 30 feet in parts of 
Oxfordshire. 

The Northampton Sand Ironstone occurs above the 
Upper Lias clays and is normally succeeded by sands, 
silts and clays of the Lower Estuarine Series. These in 
turn are followed, either by similar deposits of Upper 
Estuarine age, or by an intervening group of limestones 
known as the Lincolnshire Limestone. The Northampton 
Ironstone, as it is sometimes called, extends from mid- 
Northamptonshire northwards through Rutland and 
Lincolnshire as far as Lincoln. Beyond this it has not been 
proved of workable quality. In most parts of the field the 
ironstone varies from about 9-12 ft. thick, but in parts of 
Lincolnshire deposits 26 ft. thick have been worked. 

In their original state all three deposits consist of blue 
and greenish-grey siliceous carbonate ironstone; but owing 
to the action of oxidising agents, such as percolating waters, 
the ore has been oxidised, over considerable areas, to a 
rich brown limonitic ironstone of reduced lime content. 
The Frodingham Ironstone contains about 18-25°%% iron, 
5-6° silica, 10-25°% lime, 3-16% alumina, as well as 
small quantities of sulphur and manganese. 

Formerly only the oxidised parts of this calcareous ore 
were considered workable, so that selective hand-digging 
of the ironstone had to be employed. When later it was 
found possible to smelt the unoxidised ore blended with 
siliceous fluxes, or better still with siliceous Northampton 
Ironstone, selective hand-digging was replaced by the more 
profitable use of mechanical excavators, which provided 

larger outputs of ore 





and extended the size 








DISTRICT 1913 1917 1937 1938 1939 
ae ONE Ne RC ae A, RL eee Ale gt Me of the workings. In the 
1. North Lincs. 2,650 2,699 3,045 2,505 3,271 same way, the Marl- 
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TOTAL FOR JURASSIC ORES 5,566 7,240 10,882 9,212 15,659 state owing to its high 
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367 





composition, and is now frequently 
blended with the siliceous Northampton 
Ironstone at the furnaces. In some 
places, as in the Melton Mowbray 
district, the Marlstone Ironstone con- 
tains iron, silica and lime in such 
proportions as to make it almost self- 
fluxing, and is thus smelted indepen- 
dently as a source of pig-iron. The 
Northampton Sand Ironstone, on the 
other hand, is usually richer in iron, 
but it also contains a relatively higher 
percentage of silica than the other two 
ore-deposits. On an average it contains 
28-40 °% iron, 10-20 °% silica, 1-15 °% lime 
and 4-12°, alumina. At the furnaces it 
is either blended with the calcareous 
iron stones, or with limestone often 
obtained from those ironstone workings 
which contain Lincolnshire Limestone 
in the overburden. 

The production of iron ore (in 
thousands of tons) from this important 
iron ore field is clearly demonstrated in 
the table opposite; the statistics are 
taken from a memorandum of the 
National Council of Associated Iron 
Ore Producers (July, 1944). 

In all these opencast pits geological yy; 
factors, such as the composition of the YA: A 
ore-bed, thickness and nature of the Yy 
cover, the presence of folds and faults 
and other discontinuities, impose limit- 
ations which materially affect the open- 
cast development of the site. 

While the simplicity of the general 
geological structure of this extensive 
ironstone field, in which the beds dip 
gently to the east, lends itself to open- 
cast mining, in many areas the deposits 
are dislocated by movements of a super- 
ficial character. That is, on valley-sides 
and on the flanks of spurs, the beds of 
ironstone slip downhill on the lubricated 
clays beneath the ore-bed. Such move- 





ments not only dislocate the competent Ree SS 


at 


ironstone, but lead to the formation of 
Cavities in it, which are called ‘gulls’. 
(See Fig. 2.) 
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prevalent in the Northampton Sand 
Ironstone, are often filled with sands, 
and siliceous clays derived from the 
overlying beds. This material contaminates the ore, and 
care has to be taken to extract the ironstone free from such 
material. Thus in the design of opencast pits this phenom- 
enon must be taken into account. Research on this prob- 
lem conducted by the Geological Survey (see Hollingworth 
& others, 1944, Quart. Journ. Geol. Soc., Vol. 100) has shown 
that gulls and allied structures usually trend parallel with the 
contour of the land, or at right angles to the downhill direc- 
tion of these movements. It is now possible to determine, 
with some accuracy, the trend of these structures and so 


Fic. 1.—Geological map of the principal part of the Jurassic 
[Ironstone Field. 


(Reprinted from ‘**Geographical Journal’’.) 


align the workings in a direction best suited for the removal 
of the ironstone uncontaminated by this infilling of siliceous 
sediment. (See Figs. 3 and 5.) 

Of primary concern to the opencast engineer is the 
thickness and nature of the strata overlying the ironstone, 
for this will determine the size and type of mechanical 
excavators necessary for the working of the site. Over- 
burden composed of sands and clays can be removed by 
a dragline excavator. This is a crane-like machine (see Fig. 
4) with a bucket suspended on a long, light boom. The 











Fic. 2.—The reijation of superficial structures to topography. (From 
“Geographical Journal’’.) 


bucket is dragged up the face of overburden towards the 
machine until it is filled, and it is then conveyed to the 
dumping area where the excavated material is discharged. 
Such machines are also capable of excavating soft ironstone 
(see Fig. 5), or beds of limestone which have been shat- 
tered beforehand by blasting. 

The principal advantages of this relatively modern 
type of excavator are the great distances at which the 
excavated material can be dumped away from the working 
face, the ease with which the dragline excavator can move 
from place to place, and its ability to excavate to con- 
siderable depths below the level on which it stands so that 
it is always able to work on firm unexcavated ground. 
In addition, a dexterous operator of a dragline excavator 
is able to strip soil and overburden separately, and discharge 
them in a levelled condition in their correct relative 
positions. (See Figs. 4 and 5.) Unfortunately, the digging 
power of the dragline is not as great as the power-shovel— 
or rock-navvy—which is employed when the overburden 
contains considerable thicknesses of hard beds of limestone 
and sandstone. 

The power-shovel, or rock-navvy, consists of an elabor- 
ate shovel, or bucket, at the end of an arm suspended from 
a boom which extends crane-like from that part of the 
machine housing the power-plant. When digging the 
bucket moves forward and upward, so that the machine 
does not usually excavate beneath the level at which it 
stands. The original steam-driven power-shovels (first 





Fic. 3.—Power- 
shovels excavating 
ironstOne and over- 
burden’ at_right- 
angles to the gulls. 
(from *‘Geographical 
Journal’’.) 





used in this country in 1895) have now 
largely been replaced by diesel- or 
electrically driven excavators. Cater- 
pillar mountings, or self-laying tracks, 
have almost entirely replaced the rail- 
wheel mountings of the earlier machines, 

Tractor equipment, such as scrapers 
and bulldozers, has recently been used 
in the opencast sites of this country 
where the overburden is composed of 
soft beds of clay, shales and sands; and 
where restoration of the land to agri- 
culture has been attempted on a large 
scale. A scraper consists of a steel 
tractor-drawn vehicle, usually 6 to 12 
cu. yds. capacity, mounted on large 
rubber-tyred wheels. 

The bottom of the vehicle is movable 
and fitted with a cutting blade which, when lowered, is 
dragged through the soil or soft overburden, which passes 
up into the body of the vehicle. When full, the scraper is 
drawn to the required dumping point where the material is 
ejected through the bottom of the vehicle and deposited in 
an even layer by a special device. Scrapers are specially 
adapted for stripping and re-levelling soil and soft beds 
such as clays, shales and sands; but they are incapable of 
removing hard beds of sandstone or limestone. 

Bulldozers are particularly useful for smoothing out 
irregularities in the worked-out areas of opencast sites, 
such as the ‘hill-and-dale’ formations which at present dis- 
figure the countryside in some parts of the ironstone field. 

The nature of the overburden will also determine the 
width of the opencast workings, for upon it will depend 
the gradient at which the worked face of overburden and 
the dumped material will stand. Solid beds of sandstone, 
limestone, and compact shales and mudstones will stand 
at a gradient of about 10 in 1; but if these deposits are 
saturated with water and subjected to frost action, or 
traversed by joints and other fissures, the slope is reduced 
to 7 in 1. Soft beds, such as clays, sands and gravels, will 
stahd at a slope of | in 2, provided they are not unduly 
lubricated by rainwater and subjected to extreme climatic 
variations. If insufficient provision is made to accommodate 
the possibility of the working face subsiding and the 
dumped material slumping into the pit, disaster may befall 
the undertaking. 
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Fic. 4 (above).—An opencast ironstone 
mine. The dragline is clearing the over- 
burden (A) from the ironstone face (B) 
and throwing the soil across the cutting 
to fill the place (C) from which the ore 
has already been removed. (Reproduced 
by permission of the Editor of ‘Picture 
Post.) Fic. 5 (right).—This diagram 
Shows the method of excavating iron- 
stone using a dragline. On the left-hand 
side the land has been restored by 
dumping the overburden, and then on top 
of that the soil. At (D) the dragline 
bucket is digging ironstone; at (£) the 
bucket is removing overburden. (Re- 
printed from ‘“‘Geographical Journal’, 
Sept.-Oct. 1944.) 


Restoration 


In the past, large areas of the Ironstone Field have been 
devastated by opencast mining since, in a number of 
places, no attempt has been made to restore the land. 
Apart from the obvious wastage in valuable agricultural 
land, when the overburden is left in rough ‘hill-and-dale’ 
formation it forms a breeding ground for rabbits and other 
vermin, and becomes a centre for the dissemination of 
weeds. While condemning this practice, it should be borne 
in mind that in the days when this ground was being worked 
the power-shovel, which is incapable of taking part in 





the restoration of land, was the only type of excavator 
available. The employment of hand-labour for this task 
would have been too heavy a charge to put on ironstone, 
the market value of which—even at the present time— 
is rarely more than five shillings per ton on rail. It is, 
therefore, necessary, in order to restore the land at a 
minimum expenditure of time and money, to incorporate 
as far as possible the process of restoration into the mining 
operation as a whole. It has been estimated that up to the 
end of 1939 about 3,000 acres had not been restored to 
agriculture. (In fairness to the industry, it should be 
remembered that this in no way compares with the 








FiG. 6.—This new type of drainage machine acts like 

a plough, and when dragged through the soil at a depth 

of two feet or so leaves a perfectly cut, sharp-sided 
trench in which pipes can be laid. 


acreage of land allowed to remain unproductive before 
the war: nevertheless, its occurrence in a dominantly 
agricultural area is serious.) 

Where power-shovels are employed for excavating 
the overburden, they discharge it in a ‘hill-and-dale’ 
fashion. The height of the ‘hills’ depends upon the type 
of excavator employed and the thickness and nature of 
the overburden. The more pronounced the hill-and-dale 
character of the devastated ground becomes, the more 
expensive it is to level: therefore, attempts should be made 
to vary the dumping points as frequently as possible so that 
material is continually being discharged into the ‘dales’. 
Power-shovels are incapable of taking part in the levelling 
of the discharged overburden, and they are also unable 
to strip off the soil prior to the excavation of the cover. 
Therefore, in all areas where they are employed care must 
be taken to remove and store the soil in a suitable place 
clear of the ground to be worked over. In the past this 





December, 1946 DISCOVERY 


precaution has not been observed, so that the soil is buried 
beneath the dumped overburden. Consequently, if this 
land is relevelled, it will be enormously expensive to 
induce a humus layer, or to re-soil the ground. Thus where 
power-shovels are indispensable to the opencast operation 
it should not prove too expensive to employ tractor-drawn 
scrapers to remove the soil strip by strip as the pit develops, 
and then re-lay it over those parts of the worked-out areas 
which have been levelled either by the scraper or a bull- 
dozer. 

Where dragline excavators can be employed, hill-and- 
dale formation can be avoided or reduced to a minimum. 
A dexterous operator is able to fling the bucket at the point 
of discharge in such a way that the material is spread over 
the previously excavated area. These machines are also 
capable of levelling each panel of discharged overburden 
and re-soiling it with soil obtained from the next piece 
of ground to be removed. In this way the final restoration 
of the land becomes an essential part of the mining opera- 
tion and proceeds with the development of the pit. 

The problem of restoring agricultural land devastated 
by opencast mining has been the subject of several govern- 
ment commissions. The latest official report is a synopsis of 
investigations made by Mr. A. H. S. Waters for the Minis- 
ter of Town and Country Planning (Cmd. 6906, 1946, 3d). 
Mr. Waters found that the cost of complete restoration to 
agriculture varied from as little as £40 an acre or there- 
abouts to over £500. This great variation is connected 
with big local differences in removing and replacing top- 
soil, and in levelling; the cost for the former can range 
from £20 to £275 an acre, the latter from £15 to £200 an 
acre. 

When the land has been finally restored it will naturally 
be subject to varying degrees of subsidence due to the com- 
pacting, or settling, of the loose material. The degree of 
settlement will, to some extent, depend on the original 
composition of the overburden, and also upon the way 
in which it has been discharged and levelled. Power- 
shovels invariably deposit the material in a relatively 
uncompacted state. When this is levelled by bulldozers it 
is to some extent compacted, but settlement will usually 
continue for periods varying from six to eighteen months. 
When the ground is restored by the dragline excavator 
it is quite uncompacted, and a much longer period will 
elapse before settlement of the land is sufficiently advanced 
to install permanent drains. 

If the overburden is excavated and discharged evenly 
by tractor-drawn scrapers, each layer will be well com- 
pacted by the passage of each succeeding machine over it. 
Since each layer deposited is usually about 6 in. thick, 
the compacting effects are considerable, particularly as 
scrapers are in general used for removing clays and shales. 
Ground restored in this way is consequently often less 
pervious than it was originally and, while not affected by 
subsidence, needs thorough draining. However, since the 
restored land is composed of broken-up material, novel 
methods of land-drainage can be employed (see Fig. 6), 
which speed up the return of the land to full agricultural 
use once more. 
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FAMOUS SCIENTIFIC INSTITUTIONS—II 





The Smithsonian Institution (1846-1946) 


By RICHARD CLEMENTS and WILLIAM E. DICK 


IN 1945 came the atomic bomb, the result of a tremendous 
scientific effort which, though not entirely all-American, 
was mainly an American achievement. In 1946 American 
scientists collected all the scientific Nobel Prizes, five 
Americans gaining these coveted awards. These facts 
illustrate how in both fundamental and applied science 
America has moved into the forefront of progress. This 
is in striking contrast with the position a century ago when 
Americans were mainly concerned with satisfying basic 
needs, needs requiring the services of carpenters rather 
than natural philosophers, of builders rather than writers. 
American society had not yet reached the point when it 
could release the services of many men and enable them to 
devote all their time to collecting knowledge for which no 
immediate practical use could be foreseen. From the 
middle of the eighteenth century to the middle of the 
nineteenth century scientific en- 
deavour was not a conspicuous 
feature of the American scene. 
Scientific workers were few, and of 
these a large proportion were ama- Piles 
teurs. America’s universities had 
only a handful of scientific pro- 
fessors, and at this time America 
lacked organisations comparable + 
with Britain’s Royal Institution. ' 
The Smithsonian _ Institution 
“came into being at the time when 
science in America was in its infancy 
and urgently needed support, en- 
couragement and co-ordination”. 
Established in 1846, the Smithsonian 
Institution took its name from its 
founder James Smithson. The 
Smithsonian provided a much- 
needed focus for American science 
and there can be little doubt that had 
no Englishman left the money for its 
foundation the Americans would 
perforce have had to recognise the 
need for some such institution and 
would have found the finance for it 
themselves. Born in 1765, James Smithson was the illegiti- 
mate son of the first Duke of Northumberland and Elizabeth 
Keate Macie, a lineal descendant of Henry VII. The cir- 
cumstances of his birth prevented him assuming any titles, 
and this seems to have so embittered him that when he 
came to make his will he left his entire fortune, in absence of 
heirs, to the Government of America, a country which he 
himself had never visited. A year after his graduation at 
Oxford University, Smithson became a Fellow of the Royal 
Society—at the early age of twenty-two. The subjects which 
mainly interested him were chemistry and mineralogy; his 
Particular forte was the analysis of minute quantities of 
chemical substances, and the mineral known as Smithsonite 
was named after him. Much of his life was spent in Paris 








James Smithson (1765-1829). 


and it was there, at the age of sixty-four, that he wrote the 
will which was to immortalise his name and secure the fame 
which his good but not exceptional researches had failed to 
give him. The Smithsonian Institution became the fulfil- 
ment of his boast that: “My name shall live in the memory 
of man when the titles of the Northumberlands and the 
Percys are extinct and forgotten.” 

The bequest that led to the establishment of the Smith- 
sonian was distinguished for its terseness. The will gave 
no more instruction than: “I then bequeath the whole of 
my property ... to the United States of America, to 
found at Washington, under the name of the Smithsonian 
Institution, an establishment for the increase and diffusion 
of knowledge among men.” The unusual nature of the 
bequest started a flood of discussion. Some Senators even 
went so far as to suggest that it would be beneath the 
dignity of the United States to accept 
a gift from a foreigner. But event- 
ually Congress did accept it and 
within two years of the bequest 
becoming effective the Smithson 
fortune, amounting to half-a-million 
dollars in gold, had been deposited 
at the Mint in Philadelphia. 

The interpretation of the will was 
noeasy matter. Itsvery brevity led to 
further and protracted discussion in 
Congress. All kinds of schemes were 
put forward: some representatives 
wanted a post-graduate university, 
others thought the money should be 
used to finance agricultural and 
elementary schools: ex-President 
John Quincy Adams advocated that 
a great astronomical observatory 
should be set up, while a library, 
physical research laboratory, 
meteorological bureau and a school 
of astronomy were among other 
projects that received support. 

But none of these schemes, 
which were too narrow and rigid 
in their outlook, seemed to fulfil the terms of the 
bequest. Smithson had stated that he wished the institu- 
tion to increase and diffuse knowledge among men. He 
went no further and, to quote from The First Hundred 
Years of the Smithsonian Institution, “In interpreting his 
words the only clue to his intention was the pattern of his 
own life-work—scientific investigation and the writing and 
publishing of the findings. It seems reasonably certain that 
the wording of his will points to a desire to see similar 
work carried on after his death-” This is exactly what the 
Smithsonian Institution has done for the past hundred 
years. 

The first secretary (as the director is called) was Joseph 
Henry, who relinquished his Chair of Natural Philosophy 











The Smithsonian Building with Henry’s statue in the foreground. 


at the College of New Jersey (now Princetown University) 
to take up the appointment. 

The Regents of the Smithsonian had sought *‘a man 
possessing weight of character, and a high grade of talent”. 
They found these qualities in Henry. His career as a 
research worker, starting in 1827, had begun so brilliantly 
that Sir David Brewster (the British scientist who played 
the leading part in the foundation of the British Associa- 
tion) was prompted to comment: ‘“‘on the shoulders of 
young Henry has fallen the mantle of Franklin’. This early 
promise was abundantly fulfilled and on his record of two 
decades of research Henry’s name was frequently placed 
in the same category as that of his great contemporary, 
Faraday. To transfer from research to administration at 
the height of his rare power as an experimenter represented 
an act of self-sacrifice unique in the annals of science. It is 
not possible to do justice here to Henry’s talent for research 
or to his genius as an administrator: readers who wish for 
further biographical details about him cannot do better 
than read J. G. Crowther’s essay on Henry in Famous 
American Men of Science. 

Henry’s acceptance of the secretaryship of the Smith- 
sonian virtually brought to a close his own research work. 
For the next thirty-two years he was to devote nearly all his 
attention to controlling the rapidly developing and expand- 
ing Institution. During that period the Smithsonian rose to 
its position of high international fame and importance. 

The first scientific work of the Institution, started by 
Henry, was in the field of meteorology. He organised 
weather observers in many parts of America so that by 
the end of 1849 he had 150 stations recording local weather 
conditions. Methods and instruments were standardised, 
and directions (drawn up by Henry) and meteorological 
tables were printed and furnished to the observers. From 
their reports transmitted by telegraph (the basis for which 
instrument rested on Henry's own researches in electro- 
magnetism), Henry produced daily weather maps showing 
the trend of storms and other meteorological conditions. 
At the end of the Civil War of 1861-65, in which he had 
been Lincoln's scientific adviser, Henry urged that the 
Government should take over this work and this was 


done in 1870. The Smithsonian was thus in a sense the 
forebear of the U.S. Weather Bureau. 

In 1850 Henry brought in as assistant secretary Pro- 
fessor Spencer Fullerton Baird of Dickinson College, 
Philadelphia, an authority on natural history. This appoint- 
ment enabled important work to be started in zoology and 
botany, subjects outside Henry’s own sphere of interest. 
Numerous exploring and surveying expeditions were sent 
out to make collections in the then unknown western 
parts of America. 

When Henry retired from the secretaryship in 1878 his 
place was taken by Baird who held the post for ten years. 
Later secretaries were Dr. Samuel Pierpont Langley 
(1887-1906), Charles D. Walcott (1907-27), and Charles 
Greeley Abbot (1928-44). The present secretary is Dr. 
Alexander Wetmore. 

The Smithsonian has been fortunate in having men of 
such calibre at its head. Under their direction the Smith- 
sonian has progressed steadily so that it has come to per- 
form a rich variety of functions. Today its range of 
activities is so wide that if one wanted to find some English 
equivalent it would be necessary to couple many of the 
services offered by the museums of South Kensington with 
those of the institutions, both scientific and artistic, in 
Burlington House. For the Smithsonian is responsible for 
the U.S. National Museum, the National Gallery of Art, 
the National Collection of Fine Arts, and the Bureau of 
American Ethnology. Even then the comparison would be 
inadequate since the National Zoological Park also comes 
under the Smithsonian, 

Provision for a museum was contained in the act of 
incorporation of the Smithsonian Institution: the nucleus 
of the United States National Museum was formed by the 
mineral specimens collected by James Smithson himself. 
But even without the special provision for a museum, it 
was inevitable that one would have arisen from the Institu- 
tion’s activities which entailed the collection of many 
specimens and their preservation for scientific study. 

When Dr. Baird came to the Institution as assistant sec- 
retary he brought with him his own large biological collec- 
tions, and in 1861 the Institution received a considerable 
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number of specimens from the disbanding National Institute. 
Numerous scientific expeditions brought back thousands 
of plants, animals, minerals and rocks, to be systematically 
arranged at the museum, which has become in effect a 
biological and geological ‘Bureau of Standards’. The 
museum, although containing mostly scientific collections, 
also houses articles of historic interest. Among these may 
be found the Star Spangled Banner that flew over Fort 
McHenry during the attack in 1814, the field kit used by 
George Washington during the Revolution and the dresses 
of presidents’ wives from Martha Washington to Mrs. 
Franklin D. Roosevelt. Other historic relics are the plane 
in which Lindbergh made the first solo flight across the 
Atlantic, and some of the earliest motor cars and aero- 
planes. An important feature of the museum is the library, 
containing more than 230,000 volumes. 

There has always been a lively interest in America about 
the races whose civilisation receded before the advance of 
the white man. A prominent place was given in the early 
activities of the Smithsonian Institution to the scientific 
investigation of the Indian tribes of the United States. 
In 1879 the Bureau of American Ethnology was founded 
under the Institution, with Major John W. Powell as its 
director. Major Powell had himself done much exploration 
and was the first white man to descend the unknown 
Colorado canyon. Since then the Bureau has enlarged its 
activities and has increased our knowledge of every phase 
of life of the Indians in nearly every state in the United 
States, and in most of the countries of South and Central 
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America. Investigators have by patient work discovered, 
elucidated and described many secret rites and ceremonies 
which were practised before white men interrupted the 
development of the native races. Indian languages have 
been recorded phonetically and innumerable details of 
customs have been noted—marriage and birth customs, 
initiation and puberty rites, taboos, as well as methods of 
house construction, hunting and fishing, war, sports and 
games, weapons, clothing, food and ornaments. 

Among notable publications by the Bureau are the 
famous Handbook of American Indians North of Mexico, 
first printed in 1907-10 and reprinted in 1913, the Hand- 
book of American Indian Languages and the Handbook of 
South American Indians, a monumental work in five 
volumes, edited by Julian H. Steward. 

In 1890 the third secretary of the Smithsonian, Dr. 
Langley, conceived the idea of erecting an observatory 
especially to study the sun’s rays. Astronomy, up to 
then, had been more concerned with where celestial bodies 
were rather than what they were. The new Astrophysical 
Laboratory began work in a small building in the grounds 
of the Smithsonian. It contained a spectrobolometer, 
invented by Langley himself for the purpose of studying 
the spectrum of the invisible infra-red rays of the sun, 
which were hitherto largely unknown. This instrument was 
capable of measuring a change of temperature of one- 
millionth of a degree. It was soon realised, however, that 
clear air is the first requisite for good solar observation, so 
observatories were set up on various mountain tops. 
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The Natural History Building of the U.S. National 
Museum. 


ot 
a. 


Ne ee 
“ee 


b 
, e 2 
“us “Tr 
i 
‘ sqenee fi 
= ’ - . 


, 








The first experimental jet-plane produced for the U.S. 
Army is among the Museum’s aircraft exhibits. 
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Today three mountain-top stations make regular observa- 
tions: these are situated on Mount Montezuma, Chile; 
Table Mountain, California; and Burro Mountain, New 
Mexico. As the result of the researches of these observers 
there are available to the world day-by-day measurements 
of the sun’s radiation since 1923. The latest investigation, 
inaugurated through the establishment of the Division of 
Radiation and Organisms, is into the effects of radiation 
of various types and of different wave-lengths on living 
organisms, in particular plants. (It is interesting to note 
that Henry’s restless curiosity had led him to make 
pioneer experiments on solar radiation and among other 
things he studied the heat-radiating power of sunspots.) 

One obvious way of diffusing biological knowledge is 
provided by a zoological park. The National Zoological 
Park, however, came into existence in a rather roundabout 
way. During the early days of the National Museum, while 
exhibits of mounted animals were being assembled, living 
specimens were collected at the Institution to serve as 
models for the museum's taxidermists. The public became 
so interested in this miniature zoo which was intended to 
remain behind the scenes that a Department of Living 
Animals was created. This collection of live animals grew 
so large that the secretary of the Smithsonian had to begin 
to look for a large wooded area where animals could be 
shown in something approaching their natural surroundings. 
In addition several American mammals, including the 
American bison, were in danger of becoming extinct and 
it was felt that a sanctuary might serve to prevent this, 
so 175 acres of Rock Creek, a valley in the heart of 
Washington, were purchased, and the National Zoological 
Park was born. Many expeditions have since been sent out 
all over the world to aquire specimens of animals for this 
park, which now holds over 2000 animals. 

Collecting for the museum and the National Zoological 
Park entailed many scientific expeditions, though few of 
these have been large-scale affairs. Almost from its begin- 
ning, the Institution sent out such expeditions, and they 
continued every year until now there are few areas in the 
world which have not received a visit from one Smithsonian 
expedition or more. The number of expeditions which the 
Smithsonian has sent out or participated in exceeds 1500. 

Although art might not appear at first glance to come 
within the purview of the Smithsonian Institution, the act 
of incorporation of the Institution included the founding 
of the ‘gallery of art’. To begin with the gallery con- 
tained two works of art, one a painting and the other a 
piece of sculpture which had come to the Institution with 
Smithson’s effects. From this it has developed and 
expanded until today it is one of the best art collections in 
the world. 

Apart from the visual method of increasing knowledge, 
other obvious means include the printed word, and this 
has been the chief method employed by the Institution. 
The first series of Smithsonian publications was the quarto 
Contributions to Knowledge. The first monograph to 
appear in this series was Squier and Davis’ Ancient 
Monuments of the Mississippi Valley, published in 1848. 

A few years after the ‘Contributions’ started came the 
Smithsonian Miscellaneous Collections, an octavo series 
intended at that time to contain all other material published 
by the Institution. Papers in nearly every branch of science 
appear in these volumes, although biology, anthropology, 
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geology, palzontology and astrophysics have predom- 
inated. The first paper in the Miscellaneous Collections 
—Guyot’s “A Collection of Meteorological Tables’’—set 
the ball rolling and began the publication of other useful 
tables which became standard reference books. In all, over 
2000 papers have been published in this series. 

The Annual Report of the Institution also came to be 
used for reporting progress in the various fields of scien- 
tific investigation. Articles on advances in the natural and 
physical sciences are written in relatively non-technical 
language by experts for the benefit of general readers 
wishing to keep abreast of scientific progress, and these 
articles are published in a General Appendix to the Annual 
Report. The owner of a complete set of Smithsonian 
Reports from 1846 to 1946 has in effect a history of 100 
years of progress in science. 

Other important Smithsonian publications are the 
Bulletins and Proceedings of the U.S. National Museum 
and the Annual Reports and Bulletins of the Bureau of 
American Ethnology. 

An extremely valuable service rendered by the Smith- 
sonian is the organisation of the International Exchange 
Service through which Smithsonian publications are 
exchanged for those of learned institutions abroad. In 
1939 the Exchange Service handled 714,877 packages of 
government, scientific and literary publications. 

A feature then novel to the popular science field was 
introduced by the Institution when it sponsored in 1923 
a series of weekly science talks from a Washington radio 
station. These talks continued for more than four years, 
and led to a nation-wide radio programme, known as 
“The World is Yours” which went out over a network of 
85 radio stations each week and which was run in co-opera- 
tion with the U.S. Office of Education and the National 
Broadcasting Company. 

During the war the services of the Smithsonian Institu- 
tion were used to an unprecedented extent. A _ large 
part of the effort of its staff was devoted to war work. 
Urgent calls from the Army and Navy were received for 
information in a variety of fields—in particular, anthro- 
pology, biology, geology, geography, physics and astro- 
physics, engineering, textiles and fibres and woods. An 
investigation into Mexico's resources of strategic minerals 
was made by a staff geologist of the Smithsonian. Experts 
in anthropology prepared a number of reports and articles 
which proved extremely useful to the Services coming in 
contact with the native peoples in various war areas. 

The Smithsonian War Committee, set up shortly after 
Pearl Harbour, recommended publication of a series of 
Papers on the peoples, history, geography and other 
features of war areas, particularly in the Pacific. Under the 
general title of War Background Studies, twenty-one papers 
were issued giving information on practically every country 
and island group involved in the war in the Pacific. The 
series proved so popular that the Army and Navy ordered 
large numbers of War Background Studies. In all more 
than 600,000 copies were printed. 

American science is now fully fledged. No small credit 
for the rise of science in the U.S.A. must go to the Smith- 
sonian, once described as “the incubator of American 
Sciences”. 
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A photo from the Smithsonian’s expedition to Green- 
land in 1939, 
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The Joseph Conrad used in the Smithsonian-Hartford 
biological expedition to the Carribbean. 


ober Kwemeeks Ut : S89 : Pare ; a 


er" . peer. 4, 
a, Si 


we 
‘ ot : 
“ite 5 as ¥ - —— paid 
Trl ts ED We. oh: eee ORE 
we tae oS As po”, ee of . 
' ip a ‘ "Phi Pes hae ie = mer, 
> ee 2 ; at 













Eiger ates ws bbe Hes. 
a ‘a z%. - t tee « 


r) 
ae 
B 














* 


eo. Aye C9 
Noche > : a " . vis vee ten . 
ere Ps be 7 
Lindenmeier archaeological site in N. Colorado where 
important discoveries were made relating to Folsom 


man. 


e ' ara : 
t* see 
Font 


hs 
pa 453 


nee ee 
i 4 > z _ q 2 
Sia ws oe 7 








Science and the Agricultural Revolution 





F. Le GROS CLARK, M.A. 


MEN spend, of course, far more labour time on their food 
than on any other productive process. At least 66°% of the 
human race is engaged daily in producing the food that 
must sustain both themselves and the 33% that have been 
virtually alienated from the land. If we reckon further the 
work of processing, transporting and retailing food and 
the hours spent by housewives in the kitchen, we may 
assume that nearly 80% of the world’s labour time is daily 
concentrated upon the elementary process of keeping body 
and soul together. 

These millions of people, whether they know it or not, 
are concerned with applying the sciences of agriculture 
and food chemistry. They were applying these sciences, 
in a sense, long before modern scientific research began. 
Research has grown out of practical experience, and it is 
only now exerting here and there a radical influence upon 
practice. As compared with the vast number of human 
beings concerned with the application of research, the 
percentage of research workers studying farm production 
or food chemistry is disproportionately small. The obvious 
reason is that the food producers of the world do not exer- 
cise upon the contrivers of national and international 
policy an influence that is in any way proportional to their 
numbers. 

More serious still is the fact that in most countries 
farming practice lags far behind farming theory. There are, 
of course, regions where we do not as yet know precisely 
what forms of cultivation or stock management we should 
recommend, but we know at least how to plan our trials. 
To apply our knowledge we should need teams of qualified 


field workers and instructors, managers, book-keepers and — 


technicians—and that is just what we lack. We shall not 
acquire them until many countries have experienced an 
agricultural revolution as ‘impressive in its effects upon 
world economy as was the industrial revolution of a 
century and a half ago: and, if | am not mistaken, the 
first faint convulsions of this revolution are already 
palpable. The agricultural 66°, of the human race Is 
beginning to claim attention proportional to its numbers. 

The chief problem at the moment is that we are dealing 
with a world that is separated into seventy or eighty 
distinct nations, some large and heavily industrialised, 
some exceedingly small or primitive. Most of them are in 
some way sovereign states. There is no common currency, 
administrative machine or taxable basis. We are, in brief, 
dealing with a world that will appear to our descendants 
more of a mosaic of imbecilities than a rational pattern of 
administration. For let us remember that all movements 
of foodstuffs across national frontiers require exchange 
manipulation, that the citizens of prosperous countries 
frequently protest at being taxed to feed or educate the 
malnourished and primitive communities of the world, 
and that—unless you control the administrative machine 
of a country—you cannot undertake to reorganise its farm- 
ing or to initiate schemes for the better feeding of its 
children. It has been proposed that for their common 
benefit the nations should yield up some part of their 


sovereign rights. This sounds very well, but concretely the 
abandonment of sovereign rights would mean, in some 
measure, the acceptance of a common currency, of a com- 
mon taxable basis and of a degree of internationalised con- 
trol. Is there any evidence that the nations are prepared 
for such a step? Yet, if they are not, the problem still 
remains. 


A Problem of Money 


Fundamentally it is a problem of money, since in a 
money economy someone has to pay for the welfare 
schemes and for the capitalisation of farming reforms. 
Most of the countries are at present too impoverished to 
advance the necessary funds, even if they were prepared to 
do so. The United States provided more than 70°% of the 
funds for UNRRA, and now it seems that neither the 
United States nor Britain is willing to extend UNRRA 
beyond the close of 1946. The only international organisa- 
tion that has any power to handle large funds and to 
acquire heavy stocks of food thus passes into dissolution. 
If the United States or Britain advance any money in 
1947, it will be by negotiation with each distinct country; 
and the transaction will not be directed by the admittedly 
limited regard for human needs that UNRRA could 
display; it will be governed by political considerations. 

Even if it has gained some of its limited objectives, 
UNRRA has had—it must be allowed—a very uneasy 
passage. Its difficulties were due mainly to the fact that 
most of its funds were derived from two or three countries 
only. At one level or another these countries have exerted 
an influence upon the course of UNRRA operations. But 
in a world where two or three countries are financially 
dominant, many of the smaller nations may well be 
doubtful of their ultimate intentions. It is, for example, 
understood that the Food and Agriculture Organisation 
(FAQ) is prepared to send teams of experts to survey the 
farming resources of backward countries and to draw up 
recommendations. Such a team has indeed been operating 
in Greece during the last year, and its report has several 
useful features. But almost all its members were American 
specialists; and is it likely, in the existing international 
climate, that any of the other countries of eastern and 
south-eastern Europe will welcome investigation by 
teams composed mainly of men from the United States? 
Yet what other country (unless it be Russia) has the experts 
to spare for the purpose? And, if the survey is to be followed 
by a loan for farming reorganisation, who else but the 
United States has the funds available? - 

After the process of a century or so the food problem 
of the world’s economy has fallen into five or six distinct 
parts, and it is not the slightest use compounding them 
into a single problem. There are points at which 
they overlap, but the only safe course is to treat them 
separately. 

1. Russia.—The more or less isolated economy of the 
U.S.S.R. is sufficiently well understood. It is a system 
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TABLE I 


Percentage of Total World Trade passing into British Consump- 
tion (1938) 


of managed production and distribution. What is not so 
well understood is that the notion of a managed food 
economy is beginning to exert a pervasive influence upon 
ways of thought not only in the eastern countries of Europe 
but in India and parts of China and throughout the Middle 
East. Progress will be slow, and those who initiate schemes 
of managed production and marketing will frequently deny 
any debt to Soviet experience. Indeed, no direct imitation 
of Soviet methods is likely even in countries most immedi- 
ately open to Soviet influence. But technical changes and 
changes in the system of land tenure and marketing will 
have their inevitable consequences. 

2. Far East.—China, India, Japan and Indonesia include 
among them about half the human race. They have little 
chance of emigration or of importing annually more than 
four or five million tons of food between them (except in 
the form of relief) for many years to come. Their problems 
are diverse; but while in most of them some fresh land 
could be put under cultivation, what they chiefly require 
are schemes of soil conservation, pest control, manuring 
and the use of selected seeds. Over a great part of India, 
northern China and south-eastern Asia productivity per 
acre could probably be raised by at least 20°,. The shrew- 
der of the economists of all these countries have no liking 
for the current proposals to free the international markets 
of as many restrictions as possible. They are well aware 
that the process of industrialisation necessarily accompany- 
ing the movement of agricultural reform will have to be 
carefully controlled. They have no objection to interna- 
tional loans—provided these loans have no economic 
conditions attached to them—but loans that lay down the 
trade and marketing policy to be pursued would be most 
unacceptable. 

3. East Europe and Latin America.—l have associated 
these two regions because, in spite of soil and climatic 
differences, their problems are comparable. From Latin 
America I here exclude the main food exporting countries. 
There are in Latin America many communities whose diet 
is in general as poor and whose economy is as unbalanced 
as have been those of most parts of eastern Europe. In 
both regions the soil and the water supply need careful 
management; both require the development of industries 
for the provision of consumer goods, for the processing 
of food and other crops and for the manufacture of farm 
equipment. In both regions, again, a useful interlocking 
economy could be matured between several countries and 
between those countries and their immediate neighbours. 
There is, however, some need for the governments to 
exert a measure of control over the course of reorganisation. 
The countries of eastern Europe in particular are showing 
a tendency to insulate themselves from the shock of world 
fluctuations and crises. 

4. Food Exporting Countries. 
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TABLE II 
Percentage of British reliance on imported food (average 1934-8) 


the British and the western European markets, a number 
of countries have in the last seventy years or so_ passed on 
to a food exporting economy. Some of them, such as 
Denmark, New Zealand and the Netherlands, are closely 
related to the British market for livestock products. 
Others, such as Canada and the Argentine, have a large 
grain export as well as one in meat, bacon, dairy products 
and so forth. The total quantity of food that passes into 
world trade is, of course, relatively small; it probably does 
not exceed 8—10°% of all the food produced and con- 
sumed; and the proportion coming from the great food 
exporters would be even smaller. To the countries that 
have developed a significant export trade, however, these 
transactions are very important. It is, then, interesting 
to realise how limited is the market upon which such 
countries must rely. 

It will be sufficient if we take the various foods entering 
into world trade and—recalling that a considerable portion 
of them merely pass across frontiers into neighbouring 
countries—trace the percentage that was in 1938 shipped 
to British ports. For a start, somewhere about 80°%% of all 
exported meat went into British consumption. Table I 
shows what proportion of certain other foods moved 
through the world market ultimately to our own shores. 

In the same way Britain’s food economy had become 
inextricably intertwined with the world market. Except for 
a few islands and terrorities containing a relatively small 
population, we are the most precariously dependent of all 
countries upon supplies from overseas. Even the least 
self-sufficient of the countries of Europe, such as Belgium 
or Greece, could if necessary make shift to feed them- 
selves in some measure. Table II shows the extent 
to which we were, in the immediate pre-war years, rely- 
ing upon imported food to maintain our standard of 
living. The wartime shifts in home production have made 
in most cases surprisingly little difference. 

When we comment that a considerable proportion of the 
sugar, whale oil and certain tropical fruits passed into the 
American market, we understand that the world food 
market was, in reality, a fairly small fragment of the 
world’s food problem. It affected in the main little above 
15°% of the world’s population, whether as exporters or as 
importers of food. Yet it has assumed great significance, 
and between them the chief exporting and importing 
countries tend to plot the course of world policy and to 
back it with their financial resources. 

As we know, the most serious problem for the major 
exporting countries is the emergence of unmarketable 
surpluses of wheat, maize, sugar, coffee, bacon and meat. 
When this occurs the surplus is of course unmarketable 
not because the consuming world is satiated, but because 
most of it is too poor to purchase the food. The conveni- 
ence of the surplus is that, though relatively small, it tends, 
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if unloaded on the market, to lead to a serious fall in farm 
prices. A further inconvenience is that farmers may tend 
to react to a fall in prices by unloading still more of their 
stock in a desperate effort to recuperate themselves. 
There are three ways in which a government may attempt 
to deal with this vexatious problem. It may aim at 
restricting production, it may try to open fresh markets, 
or finally it may agree to shift the surplus stock from the 
shoulders of the farmers at a pre-determined price and 
to dispose of it where there is a dietetic need. 

Now the third method is the method proposed by 
FAO. It could in theory be undertaken on an international 
scale, but doubtless in practice it will come—if it comes at 
all—as a result of agreements between limited groups of 
countries. This would be a rational solution and it should 
not lead to international complications. On the other 
hand, the search for new markets on the part of overseas 
exporters might well disturb a number of countries in the 
Old World, and it must be noted that it is precisely this 
search for new markets to which American opinion seems 
to be committed. That is the real crux of the problem. 
Where are these markets to be found? 

Most people, I think, scarcely appreciate the motives 
that were behind both the interest of the League of Nations 
in nutrition and the summoning of the Hot Springs 
Conference in 1943. As far as many of the promoters and 
delegates were concerned, the motives were humane and 
progressive. But the true direction of thought lay towards 
the potential markets for wheat, maize and sugar in the 
countries of eastern Europe. It would be too much ito say 
that in the view of some of the overseas economists the 
war was fought to restore the balance of overseas agri- 
culture, yet the literature of the subject makes too frequent 
mention of the need of reforming Balkan agriculture under 
international direction for us to leave this factor out of the 
account. The truth is that neither the countries of the 
Balkan peninsula nor the countries of the Middle East are 
likely in the near future to be converted into secure 
markets for overseas food and fodder. 

5. Africa.—Africa is one of the most sparsely populated 
of the great land masses: it contains only about 7%, of the 
inhabitants of the globe. Its importance here lies in its 
capacity, under scientific management, to provide a source 
both for foodstuffs and for fodder. The countries of 
western Europe—not least our own country—are already 
aware that their Oriental food sources, such as India and 
Indonesia, are not so secure as they were, and they are 
considering the possible African bases of sugar, rice, 
vegetable oils and tropical fruits. A large capital outlay 
will be required if the heavily eroded soils are to be con- 
served and nursed back to fertility and if the water systems 
are to be used with advantage. But the native labour in its 
present mood will not be available unless the new projects 
are accompanied by educational and administrative 
reforms and unless farming co-operatives are developed. 
We must further cease to view the colonial areas both in 
Africa and elsewhere, as a basis for the monoculture of 
oil seeds, ground nuts, cocoa, bananas, sugar and rubber. 
Their dietetic standard is mostly a poor one; it can be 
improved only by the development of fisheries, the 
acclimatisation of new crops and high yielding strains 
and the breeding of suitable milk herds. 
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The schematic plan for the agricultural revolution 
should now be tolerably clear. Whether we like it or not, 
the world is assuming a regional pattern and we were 
well advised to submit to that pattern and not to strive 
after a specious and premature internationalism. Boyd 
Orr and his colleagues in FAO seem inclined to propose 
the acceptance of a World Food Plan as the only alterna- 
tive to the atomic bomb. To all appearance they had hoped 
that the plan would be formally accepted at Copenhagen 
in September last. It is improbable that any decision will 
be reached before the late autumn of 1947, and even then 
the fate of the plan is doubtful. Regional or bilateral 
agreements are, however, always possible, and if the 
United States does not see fit to guarantee her farmers 
against unmarketable surpluses, there is no reason why 
some accommodation should not be made as between 
Britain, her Dominions and the Argentine. Indeed, the 
useful bulk purchase schemes to which this country is 
committing herself show that in practice, if not in theory, 
our trade policy is already assuming a managed form. 
A few steps farther along this road and Britain will not be 
able to distentangle her policy from the State Import 
mould into which it is slowly setting. 

The crux of the problem as a whole lies in the conflict 
that exists between the essentially unstable economy of 
the United States and the movement in so many countries 
towards a stabilised and relatively planned system of 
production and marketing. It lies, too, in the seeming 
inability of the average American to grasp the fact that 
this conflict exists at all. For asmall and backward country 
to retain an unstable economy of this nature is of no 
great consequence to the rest of the world. But crises in 
America are apt to have a massive and disconcerting effect 
upon other countries; and she has the power to support 
her chosen policy with force. 

Whether or not the United States would support her 


policy with force is not here the question. The point is | 


that many other countries both know that she can and 
believe she may. Boyd Orr’s surplus food disposal 
plan is a useful instrument in any circumstances: a scheme 
of this nature would benefit all the major food exporting 
countries. But, politically speaking, it has—whether or not 
Orr realises it—one objective and one objective alone; 
to change the existing course of American export policy 
as far as foods.uff; are concerned. 

Our own interest meanwhile is to go ahead with the 
reorganisation of food production in Africa and _ the 
Middle East. It is the only sane course for our own dietetic 
security. But it is impossible, as I have pointed out, to 
advance in this direction without at the same time raising 
the status of the native producers and without rationalising 
the marketing system for the crops that shall be produced. 
What advantage is there in planning new bases of ground 
nut production if the world markets are still liable to 
serious fluctuations? We are today breeding a new strain 
of scientists and agronomists. They are wiser as to the 
political and economic background of their work than were 
their fathers, and they are beginning to realise that, if 
they are to be drafted into the colonial field, they must 
have some voice in the administrative and social reforms 
that will be required to render their work fruitful and of 
enduring value to mankind. 
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UNESCO Prepares for Action 





yesterday afternoon, Georges 
Bidault, Acting President of the French 
Government, opened the first world 
conference of UNESCO—the United 
Nations Educational Scientific and Cul- 
tural Organisation—at the Sorbonne in 
Paris, the most ambitious plan yet known 
to mankind for world alliance on a 
cultural basis was launched. 

Representatives of forty-two nations ap- 
plauded when speakers stressed that world 
peace could be promoted and maintained 
by fostering the development of those ties 
which can bind the peoples of the world 
together into one common humanity. 

Under consideration is the ‘Programme 
for UNESCO”, which has been mapped 
out by a preparatory commission under 
the direction of Dr. Julian Huxley. 

Basic aims of UNESCO, which was 
born during the war, are to contribute 
to peace and security, and to advance the 
common welfare of mankind—through 
education, science and culture. The 
preamble to the Constitution stresses the 
need to dissipate “ignorance of each 
other’s ways and lives”’ between peoples, 
to promote the democratic principles of 
the “dignity, equality and mutual respect 
of men’’, and to combat the false doctrines 
of “the inequality of men and races’’. 

UNESCO is immediately concerned 
with two things: one, the creation of an 
international machine; and two, the 
spreading among all nations of the 
principles which I have outlined above. 

So far as the organisation is concerned, 
the power of UNESCO resides in its 
General Conference, composed of five 
delegates from each member state, 
meeting in annual session. Within this 
the pattern decided upon by the annual 
conference, the work of UNESCO will be 
carried on by its Secretariat. Responsible 
for the day-to-day running of UNESCO is 
the Director-General (who at the time of 
writing has not yet been chosen). Work- 
ing with the Director-General it is planned 
to have a staff of experts drawn from 
every country in the world. 


WHEN, 


A Key Appointment 

The Director-General occupies the key 
post. Upon his world outlook will depend 
how far the “Programme of UNESCO” 
will be carried into practice. It is around 
this important post that some form of a 
political struggle developed within twenty- 
four hours of the opening of the Con- 
ference. 

The programme drawn up by Dr. 
Huxley is impressive. Here, summarised, 
are proposals in the various fields. 

1. Education.—It is suggested that this 
Should develop along six main _ lines. 
UNESCO should: 

(a) collect and disseminate educational 

information; 

(4) co-ordinate 

agencies: 

(c) stimulate other agencies and associa- 

tions to carry on the educational 


the work of other 
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work for which they are fitted, 
insofar as their aims are cognate to 
those of UNESCO, and instigate 


the formation of appropriate 
agencies: 

(d) facilitate the work of voluntary 
associations: 


(e) initiate projects; and 

(f) operate programmes in fields not 
adequately provided for, or where 
an international agency, such as 
UNESCO, is best fitted to work 

It is proposed that a committee should 
be immediately set up to study the 
methods employed, and the content of the 
education provided, in various countries. 
Next year voluntary organisations will be 
encouraged to establish, in at least two 
devastated countries, small reconstruction 
camps where young people from various 
countries will be able to work together. 
A conference of adult education experts 
is also to be convened. 

Textbooks, not only in history but 
also in geography and civics, must. it 1s 
suggested, be analysed and revised to 
remove war spirit and national bias. It 
is urged that next year a Conference on 
the teaching of national history be called. 
Other proposals include a committee on 
educational statistics, an international 
education year book, and an international 
news letter. 


Mass Media 


2. Mass Communications (that is, all 
the instruments that science has provided 
—radio, film, the press—for reaching 
large numbers of people): 

The objective in this field is to increase 
and improve the content and the flow of 
communications, so that ordinary people 
can get to know each other better. Pro- 
posed are an international conference on 
copyright; freedom from customs duties; 
a world translation service: special 
courses of training in journalism, broad- 
casting, documentary film and allied 
fields, and extensive research into tech- 
niques of mass communication. 

3. Libraries and Museums.—Here em- 
phasis is on the needs of the common man. 
Improvement of library and museum 
techniques, the use of microfiim and other 
means of documentary reproduction are 
suggested. There are plans for a world 
bibliographical and library centre, and an 
international clearing house for publica- 
tions. 

4. Natural Sciences.—The call is for a 
scientifically enlightened public which will 
demand the use of science for beneficent 
purposes only. Most immediate task 
is to speed up the work of scientific 
rehabilitation. Special funds must at once 
be appropriated to re-equip laboratories 
and restore research facilities. Permanent 
plans include the organisation and opera- 
tion of an international Science Service 
to act as a clearing house and to help 
rationalise scientific publication. It is 


proposed to organise three scientific 
co-operation stations—in the Far East, 
the Middle East, and in Latin- America— 
to serve as branch clearing houses. Thus 
UNESCO will bring isolated scientists 
into contact with each other. Efforts will 
be made to initiate, or even undertake, 
new types of definite international scien- 
tific projects: for example, the establish- 
ment—perhaps in India—of an_ inter- 
national centre of applied mathematics. 

5. Social Sciences, Philosophy and 
Humanistic Studies.—This programme 
includes the establishment of an inter- 
national centre of home and community 
planning, an analysis of the psychological- 
political techniques of National Socialism, 
and a study of the possibility of inter- 
national survevs of public opinion. 

6. The Creative Arts.—This_ sphere 
includes the theatre, music, the dance, fine 
arts and painting. The basic assumption 
is made that every work of art adds to the 
understanding and enjoyment of the 
spiritual resources of mankind. It is 
proposed to promote the flow of artistic 
exchange, especially in relation to the 
masses. 

Talks I have had with the heads of the 

various sections—Dr. Joseph Needham 
(Natural Sciences), Dr. Awad (Social 
Sciences), Dr. Kuo (Education)—all 
emphasise that the aim is to encourage 
intellectual unity at the same time as 
individual and cultural diversity. 


Russia's Absence 


These are the ideals. No one here has 
any quarrel with them. We all recognise 
their importance to mankind. But what of 
the reality? Fourty-four nations have signed 
the UNESCO charter. Of these, twenty-six 
have ratified the Charter. Not included 
is the U.S.S.R. Her absence is felt. M. 
Bidault said specifically that he hoped she 
would attend: and Mr. Archibald Mac- 
Leish, acting chairman of the American 
delegation, said in an interview yesterday 
that UNESCO would fail in its pur- 
pose unless the Russians eventually came 
in. 

Running at the same time as the Con- 
ference is a UNESCO Month. There are 
concerts, exhibitions and general lectures 
on important issues of the day. Speakers 
include Professor Joliot and J. D. Bernal, 
and Jean Paul Sartre, the Existentialist 
philosopher. 

This Month will always run at the 
same time as the General Conference— 
which will be held in a different world 
centre each year to emphasise the truly 
international character of UNESCO. 
Thus, in 1949 it will probably be held in 
China ,on the occasion of the 2500th 
anniversary of the birth of Confucius. 

Within the next three weeks, we shall 
know how far this “first comprehensive 
attempt to harness all the higher activities 
of man to a single, unified purpose” will 
succeed.— PARIS, NOVEMBER 20. 





The Bookshelf 





Sun, Moon and Stars. By W. T. Skilling 


and R. S. Richardson. (London, 
McGraw-Hill, 1946: pp. 2744-99 
figures, 13s. 6d.) 


Mr. SKILLING, late Professor of Astron- 
omy at San Diego State College, and Dr. 
Richardson, well known for his original 
researches on the Sun at Mount Wilson 
Observatory, have collaborated in pro- 
ducing a book which is excellent in parts 
and is nowhere dull. Its sub-tith— 
‘*‘Astronomy for Beginners’ —-would more 
accurately reflect the contents if it read 
‘Astrophysics for Adolescents”. The 
authors’ attitude to the astronomy of 
position is reflected in their own words: 
‘““modern astronomers would much rather 
find out why two stars differ in colour 
than where to locate them precisely”; 
and as to their readers, the longer words 
in the book are often furnished with a 
pronunciation guide. As a result, the 
reader for whom the book is written 
seems a little ill-defined: he is carefully 
told how the word “solar” is derived and 
how to pronounce it, but two pages later is 
plunged into a discussion of the Zeeman 
effect. However, neither technical know- 
ledge nor mathematics beyond simple 
arithmetic is demanded of him, and a dis- 
cerning beginner will be able to absorb 
painlessly a surprising amount of accurate 
information when he is taken for imagin- 
ary visits to the Moon and the planets, 
or when he ts treated to a comparison, 
written in delightfully informal style, 
between the Sun and the atomic bomb. 
The main part of the book follows well- 
established lines in dealing in turn with 
the Moon, the Sun, the planets and the 
Stars and nebulae. The quality that stands 
Out most is not the contents but the con- 
versational style in which the book is 


written. This has led in some cases to 
statements which may muddle the _ be- 
ginner, e.g. “The Magellanic Clouds 


are a little beyond the Straits of Magellan, 
at the southern end of South America, 
and were of great interest to the famous 
navigator for whom they are named,” or 
even mislead him—*‘At the North Pole, 
where neither the sun nor the moon sets 
at all in summer, the moon ts full even at 
midnight, and both it and the sun are fairly 
high in the sky, in opposite directions.” 
On the whole, however, the average Sixth- 
former can get a good all-round impression 
of modern astronomy from the book: 
and so, too, could an adult without any 
previous knowledge of the subject if he is 
prepared to put up with a style expressly 
directed at ‘teen-age readers. 

A word of praise must be reserved 
for the illustrations. Many of these are 
new, and all, whether line diagrams or 
half-tone plates, are well selected and 
excellently reproduced. 

Animal Camouflage, By E. M. Stephenson 


in collaboration with Charles Stewart. 
(Penguin Books, 1946: pp. 160, with 


12 plates and text illustrations, Is.) 
SOME six years ago there made its appear- 
ance, after a long interval, a work that was 
recognised by students of natural history 


as of outstanding importance in their 
science—Cott’s Adaptive Coloration in 
Animals, which, in addition to a masterly 
summary of existing knowledge of the 
subject, included a mass of original 
observations by a skilled field-naturalist 
with experience in widely different geo- 
graphical regions. Naturalists welcomed 
Cott’s book all the more for its prospec- 
tive influence towards restoring scientific 
natural history to its proper position as 
one of the most important as well as 
the most fascinating of all sciences. 
Something of the kind was needed, for the 
status and influence of natural history had 
diminished since the great days of Charles 
Darwin and his followers during the 
closing decades of last century, through 
the working of a number of different 
factors: the increase of specialisation with 
the natural loss of sense of proportion 
which this involved, tending to lead the 
specialist—cytologist, geneticist, embry- 
ologist, palzosteologist, biochemist, bio- 





particular speciality is but a tiny fragment 
of the great philosophy of living nature; 
sensational advances in physical science, 
reinforced by the immense development 
of its applications in the arts of peace 
and war which have given its votaries a 
dominant position in popular regard and 
enabled them without effective protest 
to assume the role of speaking for science 
in general, ignoring the fact that outside 
the realm of the exact sciences there are 
vast regions with equal claim to the title 
of Science but in which the things that 
matter most are either not amenable to the 
technique of weighing and measuring or, 
if they are, are liable to lead to conclusions 
rendered unreliable by the possibility of 
unknown factors and independent vari- 
ables in the background. 

It is now a real pleasure to welcome the 
appearance of the Pelican volume on 
Animal Camouflage—a worthy sequel 
to Cott’s book, charmingly written, on 
the whole trustworthy in its matter, and 
published at a price bringing it within 
the reach of all. It is in fact an admirable 
little text-book on an important section of 
natural history and I only wish its use 
as a reading book could be made com- 
pulsory in every school in which science 
teaching goes beyond the ordinary 
physics and chemistry. 

The scope of the book is roughly indi- 
cated by its chapter headings—The 
Nature of Camouflage: Light, Colour and 
Vision; Nature’s Pigments and Colour 
Effects; Camouflage in the Sea; Camou- 
flage of Insects and Spiders—Mimicry: 
Colour Changes in Cuttlefish, Prawns and 
their kin: Chameleon and Frog: Camou- 
flage and its Contribution to Survival; 
What is the Real Significance of Camou- 
flage?; Control of Colour Change in 
Vertebrate Animals; Sight in the Animal 
World. Each of these chapters is a 
charming little essay in natural history. 

The work is completed by a historical 
preface, an epilogue by Mr. Stewart who 
accepts responsibility for the ‘philo- 
sophical implications’ of the book, a 


glossary of scientific terms, a_ biblio- 
graphy and three useful appendices, 
Twelve admirable plates complete a 


remarkable shillingsworth. 
JOHN GRAHAM KERR 


British Game. By Brian Vesey-Fitzgerald. 
(Collins, London, 1946; The New 
Naturalist Series; p. 240, 16s.) 


THE professed aim of the editors of the 
series of volumes known as The New 
Naturalist is to “interest the general 
reader in the wild life of Britain by 
recapturing the inquiring spirit of the 
old naturalist’. They consider this to be 
‘““best fostered by maintaining a_ high 
standard of accuracy combined with 
clarity of exposition in presenting the 
results of modern scientific research’’. The 
first volume, Butterflies, by E. B. Ford, set 
a very high standard of scholarship, 
though it neglected that essential part of 
natural history, ecology. The present 
volume will be much appreciated by, and 
of much value to the intelligent country 
lover. It is written in Mr. Fitzgerald’s 
easy, chatty style with its excessive burden 
of parenthesis, but this defect should not 
be set too, seriously against the mass of 
facts which the book contains. 

The reviewer’s difficulty is in recon- 
ciling the idea of this volume with scien- 
tific natural history. To classify a group of 
animals as ‘game’ for the purposes of 
natural history is unscientific on the face 
of it; it goes against the principle of 
orderly knowledge. All the same, the 
reviewer was ready to let the editors and 
author get away with it if the book had 
tackled its subject on ecological lines— 
the relation of this artificial grouping of 
diverse creatures to their environment and 
the special environmental pressure to 
which they are subjected, namely, being 
hunted by man for sport. The interesting 
magic of ritual and convention which 
man builds up in his attitude toward game 
animals is of no small scientific interest. 
The influence of game preservation on the 
status of the rest of the fauna and flora of 
Great Britain is also a problem for 
scientific inquiry and the reader would 
naturally hope to find the subject fully 
discussed in this book. He will be disap- 
pointed and indeed, there is little evidence 
of ‘presenting the results of modern 
scientific research’. No book on game in 
Britain has yet come anywhere near the 
scientific standard set by the American, 
Aldo Leopold, in his Game Management 
(1933). The present volume, after a 
slight introduction, goes through the game 
animals and their enemies species by 
species, but does not include the salmon 
and sea trout. Chapter 4 of Part 2, The 
Numbers of Wildfowl, is excellent and 
contains In its seven pages a taste of what 
should have been the general theme of the 
book. 

It is almost inevitable that errors of 
fact should creep into a general volume 
like this one. Grey lag-geese are fully 
fledged at twelve weeks old, not eight; red 
deer calves can stand on their first day 
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after birth and they follow their mothers 
within a-week, though Mr. Fitzgerald 
says they are “‘unable to stand for about a 
week or two’’. Has anyone seen a hind 
lying down to enable her calf to feed? 
Later, he says “‘you can judge the power 
of a stag by the size of his harem. I once 
counted ninety-two...’ This is not 
so: these big harems occur only at the 
onset of the rutting season when a very 
few animals have come into rut. They, 
the harems, get smaller day by day as 
more stags are ready to seek them. Again, 
a book with scientific aspirations should 
drop such language as “he is so intent 
upon charming the lady of his choice”’ 
when describing the display of the rock 
red grouse. It is not only piffie but inac- 
curacy, for the male has his territory and 
courts the female coming in. As only 
one female stays, it would be more 
correct to say she chooses the cock, but 
even that is an assumption, for she may 
choose the territory and accept the cock. 
The photographs and reproductions 
in colour in this volume are magnificent 
—quite the best in the series so far. They 
alone would make the book cheap at its 
price. F. FRAZER DARLING 


Survey of Askham Bog. By Bootham 
School. (London, Bannisdale Press, 
1946; pp. 75, 8s. 6d.) 


UNIVERSITY Examination Boards are 
tending to lay more emphasis on the 
importance of field work in the teaching 
of biology and botany. Many schools are 
wondering how field work, with all its 
difficulties, can be fitted into a school 
curriculum. This survey shows what can 
be done by a school where there is a 
suitable environment, encouragement from 
above and enthusiasm combined with 
knowledge below. 

Several masters and many boys must 
have enjoyed the preparation of this book, 
but the reader will find it difficult to 
recapture the interest and enthusiasm 
possessed by the authors. Some good 
photographs of the different areas would 
have been a great help to the understand- 
ing of the descriptions. Some account of 
the organisation of the work would have 
added to its usefulness. 

The book describes a careful prelimin- 
ary survey, but to have any permanent 
value as an ecological study there must 
follow more intensive work. As _ the 
authors freely admit more has been left 
undone than done. Many problems have 
been raised but few solved. 

Biology masters should read this book 
for it does show that schools can accom- 
plish much that many think impossible. 


The Boon of the Atom. By George 
Bankoff. (London, Faber, 1946; 6s.) 


THE object of this book appears to be the 
demonstration that all the aspects of the 
development of atomic energy are not 
bad, that benefits may accrue to humanity 
as well as great harm, and that something 
of a balance sheet can be drawn which 
will show the potentialities for the future 
both for good and evil. While this object 
is quite laudable, the efforts towards its 





attainment are much handicapped by bias 
and some confusion of thought. 

A popularised, more or less historically 
arranged account of research into atomic 
structure constitutes about half the book. 
This is clearly and quite successfully 
written. There are some errors, however, 
and we find under the heading of ‘atomic 
research’ such surprising subjects as 
X-rays and even the electron microscope. 
There follows a rather farcical ‘trial’ of 
the atom, which seems about as sensible 
as trying a knife for its usefulness in 
cutting throats, while adducing as evidence 
for the defence the fact that it can also be 
used to spread bread and butter. 

Mr. Bankoff undoubtedly means well, 
but he succeeds in investing atomic 
energy almost with human personality 
and attributes in order to discuss whether 
it is ‘good’ or ‘bad’ instead of stating the 
problem clearly as one concerning the 
human beings who use the new source of 
power well or badly. Because of this 
unfortunate confusion of language and 
to some extent because of lack of balance 
in presentation of the good and bad 
aspects of the use of atomic energy, the 
book fails in its avowed object of pro- 
viding the reader with the subject matter 
to enable him to form a balanced opinion 
on a vital subject. W. J. ARROL 


Electrons in Action. By J. G. Daunt. 
(London, Sigma Books, 1946; pp. 151; 
6s. net.) 


IN this present world of scientific spoon- 
feeding it is a refreshing change to come 
across a book for the layman which is 
both eminently readable and authentic. 
In this little volume Dr. Daunt succeeds 
in being both, and presents a good intro- 
duction to the principles of electricity. 
Starting from the Rutherford-Bohr con- 
ception of the atom the reader is led 
painlessly and effortlessly through metallic 
conduction, electrolysis, electrostatics, 
magnetism, motors and generators, elec- 
tronics and finally radio and radar. The 
last chapter, touching on recent work, 
includes cosmic ray theories, X-ray 
diffraction, electron microscopy, and even 
mentions Heisenberg’s principle of uncer- 
tainty! 

This is a long way to come in a book of 
some 150 pages but by the skilful use of 
political, economic and sociological meta- 
phors it is made very easy. The parallel 
between magnetic domains and_ the 
democratic state must be especially 
mentioned. Each new topic follows 
smoothly on and no one, however ele- 
mentary his previous knowledge, could 
fail to appreciate and be fascinated by 
the sequence. The drawings by Griselda 
Allen contribute largely to this happy 
presentation, and in many ingenious, 
although perhaps unorthodox ways illus- 
trate electrical fundamentals. Throughout, 
streams of littlke amoeboid animals are 
shown traversing circuits and an inher- 
ently correct concept of the flow of 
electrons is given. This applies to the 
whole of the book; what is learnt from it 
need never be unlearnt on reading another 
book. 


It would not be expected that an 
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account leaning so heavily on allegory 
and metaphor could be rigorously correct 
in all respects and in one or two places the 
imagery is rather stretched. I think, too, 
that it is perhaps just a little misleading 
to say that one must use one-quarter of an 
ampere to light a 60-watt lamp (p. 33), or 
that radio transmits energy through the 
air (p. 34). But in general this is a book 
to be recommended to all seekers after 
electrical truth and may well be in demand. 
Perhaps we may hope to have more in this 
same lucid style. E. D. HART 


Science Past and Present. By F. Sher- 
wood Taylor. (Heinemann, London, 
1945; pp. 275, 10s. 6d.) 


MANY would like to see the history and 
development of science taught generally 
in schools. This new volume by Sherwood 
Taylor, which represents an attempt to 
fill this particular gap, was designed 
for the use of Sixth Form and university 
students. In duplicated form it has 
already been used in two schools and 
presumably underwent some modification 
as was shown to be desirable by that 
experiment before making its appearance 
in print. The construction of the book, 
because it was designed to fulfil a specific 
purpose, deserves examination by all who 
are interested in the historical approach 
to science teaching. 

The author has combined an outline 
of scientific progress with an anthology, 
giving at the end of each chapter sub- 
stantial quotations from original sources. 
Among those intending to become 
scientists this latter feature will help to 
inculcate the habit of referring to original 
literature (anthologies rarely satisfy the 
curiosity they arouse !), while to the student 
unlikely to make science his vocation it 
makes the subject more vivid and less 
remote. 

What of the outline that Sherwood 
Taylor here gives of scientific history? He 
has long experience in this direction and 
considering the brevity of the chapters— 
each of them has to deal with themes as 
large as “The Age of Electricity’’, 
“Science and Public Health’, ‘The 
Solar System’”’ and so on—the perspective 
he achieves is sound. The book contains 
plenty of pictures, though not all the 
illustrations are properly tied to the text. 

Information in school text-books about 
industrial chemistry is all too often out- 
of-date, sometimes by fifty years or more. 
Sherwood Taylor’s chapter entitled ‘‘ New 
Kinds of Matter’? which is mostly con- 
cerned with new materials cannot entirely 
escape criticism on that score. On p. 223 
the impression is given that the produc- 
tion of superphosphate was a twentieth 
century innovation. 

In a book published in 1945 it is 
hardly justifiable to print that ‘‘quinine 
has never yet been synthesised’. The 
schoolboy’s familiarity with plastics now 
in common use is likely to make the 
author’s remarks about these materials 
seem rather thin. 

There is also some moralising about 
science and religion which seems out of 
place, and makes one wonder whether the 
author has become a religious convert. 

WILLIAM E. Dick 








Far and Near 





Britons at UNESCO Conference 


THE British delegates to the first general 
conference of UNESCO were: Sir JOHN 
MAUD, permanent secretary to the 
Ministry of Education; Sir PHILIP MorRIS, 
vice-chancellor of Bristol University; Sir 
ERNEST POOLEY, chairman of the Arts 
Council; Mr. J. B. PrigstLeEy and Sir 
ROBERT ROBINSON, president of the Royal 
Society. The alternate delegates were: 
SiR RONALD ADAM, chairman of the 
British Council; Professor P. M. 
BLACKETT, Mr. RONALD GOULD, National 
Union of Teachers; and- DR. MARGARET 
READ, head of the colonial department 
of the Institute of Education in London 
University. 

Britain was well represented at the 
science exhibition organised in connexion 
with the Conference. There was an im- 
pressive radar exhibit which had been 
collected and prepared by a_ working 
party under the chairmanship of Mr. 
L.S. Harley of the Central Radio Bureau. 

A genetics exhibit has been prepared by 
Dr. C. D. Darlington, director of the 
John Innes Horticultural Institution, and 
there was also on show material illustrating 
the development of Sino-British Science 
co-operation through the British Council’s 
Cultural-Scientific Office in China, and 
including contributions from Chinese 
scientific organisations. 

Sir John Maud has been elected to the 
Executive Board of UNESCO which has 
18 members. 


Atomic Energy Act 

THE Atomic Energy Bill received the 
Royal Assent on November 6. At the 
time the note in the last issue of Discovery 
went to press it had not passed the Com- 
mittee stage in the House of Lords, at 
which point the Government introduced 
an amendment to Subsection | of Clause 
11 making it possible for particular 
individuals with a general authorisation 
from the Minister of Supply legally to 
receive information on subjects specified 
in the security clause. This amendment 
was accepted, Lord Cherwell pointing 
out that the Government’s intention 
might have been fulfilled without the 
amendment which, however, now made 
the position ‘quite clear’. Viscount 
Addison said the Treasury and Civil 
Service Commissioners had agreed that 
the usual procedure of examination could 
be dispensed with when atomic energy 
appointments were being made. Lord 
Cherwell secured an assurance that heads 
of atomic energy departments would 
not need Treasury approval for small 
expenditures. 


Four Thousand Times Sweeter than Sugar 


A NEW SWEETENING agent 4100 times 
sweeter than cane sugar and nearly eight 
times sweeter than saccharin is being 
manufactured in Holland and the United 
States, for use in foodstuffs and bever- 
ages. Thechemical name for the substance 
which eclipses saccharin and dulcin is 


1-n-propoxy-2-amino-4-nitrobenzene. It 
was discovered by a Dutch chemist, 
P. W. M. van der Weyden, in the form of a 
dark red oil with a sweetening power 
3300 times that of cane sugar and the 
sweetening principle of this oil was later 
isolated as orange crystals with a sub- 
stantially enhanced sweetening power. 
The only taste impression it produces is 
that of sweetness, and it leaves no after- 
taste. It is sparingly soluble, only 136 
milligrams dissolving in a litre of water 
at 20°C, but even this weak solution is as 
sweet as a 50°%% sugar solution. An article 
by Professor P. E. Verkade giving more 
details is to be found in the November 
1946 issue of Food Manufacture. 


Personal Notes 

Mr. J. D. GriFFITH DAviEs retires from 
the Assistant Secretaryship of the Royal 
Society on December 31. The Society’s 
council has paid him the signal honour, 
since he is a non-Fellow, of appointing 
him a member of the library committee 
and chairman of the sub-committee to 
draw up arrangements for the Society’s 
Tercentenary Celebrations which will be 
held in 1960. 

His successor will be Dr. D. C. MARTIN, 
now General Secretary to the Chemical 
Society. Dr. Martin served in the Ministry 
of Supply, and before the war he was 
Assistant Secretary to the Royal Society 
of Arts. 

Sir HENRY TIZARD has been appointed 
scientific adviser to the Minister of 
Defence. 

The death occurred on November 21 
of Dr. DorotHy JORDAN LLOoyD, first 
British woman scientist ever to direct 
the activities of an industrial research 
association. She joined the staff of the 
British Leather Manufacturers’ Research 
Association in 1921 and became its 
director six years later. An authority on 
proteins, she had written with Dr. Agnes 


Shore a standard work, The Chemistry of 


Proteins. A short biography of Dr. Lloyd 
appeared in the February 1944 issue of 
Discovery. 


Atomic Survey 

THE first pamphlet to be published by the 
British Atomic Scientists’ Association is a 
short guide to atomic energy problems 
entitled Atomic Survey. A great deal of 
information hs been packed into its 
thirty-two pages by the authors, Prof. 
P. B. Moon and Dr. E. H. S. Burhop, and 
at 9d. itis very good value. (The pamphlet 
may be obtained direct from the Atomic 
Scientists’ Association post free for 11d.; 
the address of the secretary, Prof. P. B. 
Moon, is: Physics Department, The 
University, Edgbaston, Birmingham, 1I5.) 
There can be no dispute about the facts 
contained in the pamphlet, but some of 
the opinions expressed on political issues 
connected with control savour of wish- 
fulfilment and one of them—that a return 
to unrestricted exchange of scientific 
personnel from all fundamental scientific 
developments in the atomic energy field 


would help to ease the tension caused by 
the atomic bomb—seems impracticable 
now even though at the time the pamphlet 
was in manuscript this suggestion would 
have received much support. 


Night Sky in January 

The Moon.—Full moon occurs on Janu- 
ary 7d 04h 47m, U.T., and new moon on 
January 22d 08h 34m. The following .con- 
junctions take place: 

January 

8d 12h Saturn in con- 
junction with 


the moon, Saturn 4 §. 
16d 13h Jupiter ,, Jupiter 0-6 §, 
18d 03h Venus ia Venus 4 N, 


The Planets.—Mercury is a morning 
Star, rising about three-quarters of an 
hour before the sun on January | and is in 
superior conjunction on January 23. At 
the end of the month the planet sets at 
17h 02m, about 15 minutes after the sun, 
and is not well placed for observation. 
Venus is still a morning star, rising at 
4h 23m, 4h 27m, and 4h 42m at the 
beginning, middle and end of the month 
respectively. The planet is very conspicu- 
ously shining as a star of stellar magnitude 
—4:2 throughout a great part of the 
month. Venus attains her greatest 
westerly elongation on January 28. 
Mars is still too close to the sun for 
favourable observation. Jupiter is visible 
in the early morning hours, the times of 
rising on January 1 being 4h and on 
January 31 2h 30m. Saturn can be seen 
in the evening hours, the times of rising 
at the beginning, middle and end of the 
month, being 18h 17m, 17h 17m, and 
16h 06m respectively. The planet is in 
opposition on January 26. The earth is 
in perihelion on January 4, its distance 
from the sun is then nearly 91,450,000 
miles. 


Royal Society Medals 


THE following awards of Royal Society 
medals have been made for the current 
year. 

Royal medals to SiR LAWRENCE BRAGG, 
F.R.S., for his researches in the sciences 
of X-ray structure analysis and X-ray 
spectroscopy, and to Dr. C. D. DARLING: 
TON, F.R.S., for his researches in cvtologs 
and genetics. 

The Copley medal to Professor E. D. 
ADRIAN, O.M., F.R.S., for his researches 
on the fundamental nature of nervous 
activity, and recently on the localisation 
of certain nervous functions. 

The Rumford medal to SiR ALFRED 
EGERTON, F.R.S., for his leading part in 
the application of modern physical 
chemistry to many technological problems 
of pressing importance. 

The Davy medal to Proressor C. K. 
INGOLD, F.R.S., for his work in applying 
physical methods to problems in organic 
chemistry. 

The Darwin medal to Sir D’ArcyY 
THompPson, F.R.S., for his contributions 
to the development of biology. 
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The Sylvester medal to PROFESSOR 
G. N. Watson, F.R.S., for his contribu- 
tion to pure mathematics in the field of 
mathematical analysis and in particular 
for his work on asymptotic expansion and 
on general transforms. 

The Hughes medal to ProFessor J. T. 
RANDALL, F.R.S., for his researches into 
fluorescent materials and into the produc- 
tion of high-frequency electro-magnetic 
radiation, 


Nobel Prizes for Science 


THE three Nobel Prizes for science have 
this year been awarded to five American 
Scientists. The physics prize went to 
PROFESSOR P. W. BRIDGMAN of Harvard 
University, a physicist who has discovered 
many new facts about the behaviour of 
materials under high pressure. The 








THIS YEAR’S 
NOBEL PRIZE 
WINNERS 
IN SCIENCE 





PROFESSOR J. B. SUMNER 





DR. W. M. STANLEY. 
chemistry prize was shared by PROFESSOR 
J. B. SUMNER of Cornell University; Dr. 
J. H. NortHrop of the Rockefeller 
Institute for Medical Research at Prince- 
ton; and Dr. W. M. STANLEY, also of the 
Rockefeller Institute. PROFESSOR H. J. 
MULLER of the University of Indiana was 
awarded the physiology prize. 

Dr. Sumner and Dr. Northrop are 
authorities on enzymes, the former being 
the first to isolate an enzyme (urease) in 
crystalline form. Dr. Stanley is well- 
known for his virus researches. In 1935 
he was able to isolate the virus of tobacco 
mosaic, using a Salting-out technique 
which had previously been employed to 
concentrate enzymes. The crystalline 
virus which he obtained proved to be a 
nucleo-protein containing phosphorus. 
At the time of its isolation it created a 


PROFESSOR P. W. BRIDGMAN 
great stir; on the one hand it could be 
handled like an ordinary chemical sub- 
stance and purified by methods applic- 
able to well-defined chemical substances, 
but on the other hand it possessed 
what is the most distinctive property of 
living matter, in that it had the capacity 
of self-multiplication under suitable con- 
ditions. It was thus hailed as something 
providing a bridge between inorganic 
matter and living matter. 

Professor Muller was a pupil of the 
late T. H. Morgan, the first American 
biologist to win a Nobel Prize, and worked 
in the team that included Sturtevant and 
Bridges and mapped the chromosomes of 
the fruit fly, Drosophila. He receives the 
prize for the production of artificial 
mutations by X-ray bombardment of 
chromosomes. 


— 


Members of the U.S. Atomic Energy Commission pictured at their first formal meeting when they visited 


the Oak Ridge plant. 


the Commission; 


U.S. President Establishes Research Board 


PRESIDENT TRUMAN has set up a Presi- 
dential Scientific Research Board to study 
scientific research and development activi- 
ties in the Government “to ensure that 
scientific personnel, training and research 
facilities of the nation are used most 
effectively in the national interest.” 
Reconversion Director John C. Steelman 
was named chairman of the board, and its 
members are: the secretaries of Agricul- 
ture, Commerce, Interior, Navy and War: 
Federal Loan, Federal Security and 
Federal Works Administrators, chairman 
of the Federal Communications Commis- 
sion; the Tennessee Valley Authority and 
National Advisory Committee for Aero- 
nautics; and Diretcor of the Office of 
Scientific Research and Development. 


(Left to right) W. W. Waymack, L. Strauss, David E. Lilienthal, 
Dr. R. F. Bacher and Sumner T. Pike. 


In a statement accompanying the 
executive order establishing the Board, 
the President said: ““The nation has a 
vast reservoir of war-accelerated tech- 
nological development which must be 
applied speedily and effectively to the 
problems of peace—the stepping up of 
productivity in both industry and agri- 
culture, the creation of new farm and 
factory products and advancement of 
medical science. Fundamental research, 
necessarily neglected during the war, 
must be resumed if scientific progress is to 
continue. The Government has played 
and will play an important role in all 
areas of research, but the share of our 
national income which can be devoted 
to research has definite limits. The Order 
lays the ground work for a general plan 


Chairman of 


designed to ensure that Federal scientific 
research will promote the most effective 
allocation of research resources between 
universities, research foundations, indus- 
try and the Federal Government.” 


Dyers & Colourists, N. Ireland Section 

A NORTHERN IRELAND Section of the 
Society of Dyers and Colourists has been 
formed. Its officers are: chairman, Dr. 
T. E. Ellison; Aonorary secretary, J. 
Porter; committee, E. Butterworth, D. A. 
Derrett-Smith, Dr. M. Gewing, Dr. W. 
Honneyman, J. H. Jackson, W. J. 
Macnab, J. Montgomery, F. C. Oldham, 
and J. A. Rodgers. The address of the 
honorary secretary, Mr. J. Porter, is 
20, Abbeydale Gardens, Crumlin Road, 
Belfast. 





POWER PLANTS FOR HIGH SPEED FLIGHT—Continued from p. 365. 


In some designs the pilot was accommodated in a prone posi- 
tion; in which posture he is better able to withstand the excessive 
accelerations involved in high-speed aerobatics. 

It seems very likely that rocket propulsion will be extensively 
used in the near future as a means of investigating aerodynamic 
characteristics in sustained flight at speeds at or above that of 
sound. In passing from subsonic to supersonic flight we shall 
meet phenomena about which we at present know very little. 
Wind tunnels cannot help us—it being impossible to run them 
at speeds very near a Mach Number of 1 since the air flow 
‘chokes’ or departs from a smooth flow pattern. By the use of 
rocket propulsion we may accelerate through this region of the 
unknown as rapidly as possible. 

At the recent exhibition of British aircraft at Farnborough, 
Hants., a model rocket aircraft manufactured by the Vickers 
Aircraft Company was shown. The model is to be housed in the 
bomb bays of a Mosquito aircraft and released at an altitude of 
36,000 feet. An automatic-pilot similar to that used on the 
German V1 ‘Flying Bomb’ is then to bring the aircraft to level 
flight, whilst the hydrogen peroxide and alcohol rocket unit 
should develop enough power to accelerate it to supersonic 
speeds. 

The change in stability at these speeds may be so large as to 
render control almost impossible, so it is obvious why we have 
to use automatic pilots during our initial research. 

All the time this aircraft is flying it will be ‘telemetering’ 
signals to a ground receiving station recording all the aero- 
dynamic data needed to follow its path and measure the air 
forces upon it. The types of wing used will be altered in later 


models so that a complete picture may be obtained of all the 
pertinent factors affecting flight at these critical speeds. 

Theoretically, of course, any aircraft powered by a rocket is 
capable of exceeding the speed of sound at some height, since 
a rocket, being independent of the air for its operation, develops 
practically the same thrust at all altitudes, whereas air resistance 
decreases with decreasing air density. Whether the aircraft in 
fact can do so or not depends firstly on whether it has sufficient 
fuel to ascend high enough, and secondly on whether it is suitably 
designed for high-speed flight. 

Another point in favour of the rocket as a high-speed flight 
power plant is due to its small, compact size and the absence 
of any air intakes. This makes for ease in installation and clean 
aerodynamic design. 

The rocket has applications to aircraft other than as a means 
of main propulsion. It has figured in a number of auxiliary 
take-off devices, most of them employing solid fuels. The 
Germans also used hydrogen-peroxide rockets, usually in con- 
junction with a liquid catalyst, for this purpose. Some experi- 
ments have also been envisaged using forward-firing rockets as 
a brake for landing within restricted areas. 

The installation of auxiliary rocket motors for boosting the 
climb of fighter aircraft is also a useful idea, enabling very high 
rates of climb to be achieved at all altitudes. On completion 0 
the climb, with all the rocket fuel used the remaining dry weight 
of the booster unit entails no great burden on the aircraft. 
Under these conditions it is often desirable to use the main 
power plant fuel in conjunction with an oxidiser in the rocket. 

(To be concluded.) 
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Notable sweetness in action 
characterises the whole range of 
Oertling Precision Balances— 
making for great reliability and 
quicker, more accurate results, 
obtained with a minimum of 
fatigue. 


Oertling fine Balances and Weighis have 
been made in London for just on 100 years. 


May we seid you our latest specifications’ 
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EDUCED telephone staffs strive to uphold the 

old standards of service and civility. It is our 
duty not to add to their work by unnecessary calls. 
Whenever we use our telephone we benefit by the 
work of the British chemical industry, and not 
least of that section which produces plastics. Plastic 
materials went to make your telephone instrument 
and the plugs the operator uses at the switch- 
board. Plastics, indeed, are almost daily finding 
new applications in the home and in Industry, 
ranging from fountain pens to electric cables, 
from nursery crockery to aircraft gun turrets. 
What are these plastics? Put in simple terms 
they are synthetic organic chemicals extracted 
usually in the processing of coal, each different 
and each possessing different qualities but all 
of which can be moulded under heat or 
pressure into any shape. A few of those 
already well established are phenol-formalde- [ 
hyde (from which your ash-tray may be 





PLEASE! 


made), urea-formaldehyde (the raw material for 
those nursery cups), the vinyl products (used 
extensively for electric cables) and the acrylic resins. 
The best known acrylic plastic is ‘“* Perspex,” 
a British discovery of which transparent parts 
of British aircraft are made. Plastics are to-day not 
only doing work formerly done by metals, glass, 


wood, pottery, rubber or gutta-percha. They are 
extending these uses as well as suggesting entirely 
new ones of their own. In the post-war world they 
are destined to play a leading part. Plastics are a 
field in which British research chemists and physicists 
and the British chemical industry have always 
been to the fore. We can be sure that they will 
maintain this position. The enormous develop- 
ment in the use of plastics over the past twenty 
years is sufficient guarantee that the chemical 

industry can be relied upon to produce the 

volume and variety of plastics required to 

meet the wide needs of Peace. 
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